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the half scale model and -45 and +90 degrees for the full scale model. 
Yaw angles were varied on both models from 0 to 45 degrees. During the 
half scale model tests the shape of the rocket catapult exhaust 
plume was simulated by using high pressure air. Complete ejection seat 
force and moment coefficients for both rocket-on and rocket-off are 
presented in tabular form. These data obtained using the two models 
along with previously obtained data on the B-47 downward seat are 
compared. From this comparison it is evident that the size and shape 
of an ejection seat wind tunnel model does not have an appreciable 
effect on the aerodynamic coefficients. The data presented can be 
used for performance analysis during ejection seat design activities 
for any ejection seat configuration. 

Ejection seat physical properties, such as frontal projected area, 
weight and center of gravity location, with respect to the seat reference 
point of several existing ejection seats containing both 5th and 95th 
percentile dummies were determined. Using these parameters in conjunction 
with the tabulated aerodynamic coefficients the means for application to 
performance analysis is developed. 

Investigation into the effect of Mach number, rocket catapult exhaust, 
crewmember hand position and altitude on the force and moment coefficients 
were conducted. 

It was determined that Mach number does influence the force coefficients 
but not moment coefficients.  Altitude only affects the aerodynamic coeffi- 
cients when the rocket is burning.  This is primarily due to the expanding 
plume shape at increasing altitude. The crewmembers hand position on 
either the arm rest, "D" ring or face curtain ejection initiation control 
does affect the force coefficients especially in the vicinity of zero 
angle of attack.  Hand position effect on the moment coefficients is 

negligible. 
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SECTION I 

INTRODUCTION 

This report presents basic ejection seat aeromechanical property 

data that can be incorporated into performance prediction activities 

regardless of the seat shape or occupant slxe of the escape system 

being analyzed. 

A wind tunnel test program using a half scale F-106 ejection 

seat model containing a 50 percentile crewmember was undertaken in 

the Arnold Engineering Development Center's (AEDC) 16 foot Pro- 

pulsion Wind Tunnel (PWT) facility to provide basic ejection seat 

aerodynamic data which included the effects of rocket exhaust, 

crew members hand position, altitude, and Mach number on the airflow 

about the seat. This program provided six component force and 

moment coefficients of an ejection seat for a complete 360 degrees 

angle of attack range at 5 degree increments, at discrete yaw 

angles of 0, 5, 10, 15, 30, and 45 degrees, with and without rocket 

simulation, three hand positions at pressure altitudes of sea level, 

10,000, 20,000, 30,000, and 40,000 feet, and Mach numbers of 0 6, 

0.9, 1.2, and 1.5. 

An abbreviated wind tunnel test program was conducted using 

a full scale F-101 ejection seat model containing a 95 percentile 

dummy. The purpose of this program was to obtain data that could 

be compared with the half scale F-106 ejection seat data to test 

the postulation, held by many ejection seat designers, that only full 

scale data would be representative of actual ejection seat aero- 

dynamic properties. This assumption, of course, necessitates a 

requirement that full scale wind tunnel tests be conducted during 



\ he development of each new ejection seat. The full scale F-101 

ejection seat provides a large ejection seat size and shape 

variation when compared with the F-106 seat. Aerodynamic force 

and moment coefficients were obtained for this full scale model 

at <n ingle of attack range from -45 to +90 degrees in 5 degree 

increments, at yaw angles of 0 to +45 degrees, depending on the angle 

of attack, and at free stream Mach numbers of 0.2, 0.4, 0.6, and 0.8. 

Effects of altitude, hand positions, and rocket exhaust were not 

investigated during this program. 

Data at Mach 0.6 for both the full scale and half scale models 

along with previously obtained wind tunnel data on a 0.096 scale model 

of a B-47 downward ejection seat containing a crewmember of approxi- 

mately 5 percentile (Reference 1) were compared. For this comparison 

all data were transferred to a similar back angle and a common 

moment reference point to provide a common reference for angle of 

attack and moment center, respectively. 

The Appendix contains a tabulation of the transferred data ob- 

tained during the half scale model tests at Mach numbers of 0.6, 

0.9, 1.2, and 1.5 for Doth rocket-off and rocket-on at sea level 

conditions and during the full scale model tests at Mach numbers 

of 0.2, 0.4, 0.6, and 0.8 for rocket-off conditions only. The 

method of applying these data to ejection seat performance analysis 

is developed in Section III. 



SECTION II 

WIND TUNNEL INVESTIGATION 

1. TEST FACILITY 

The Arnold Engineering Development Center's Propulsion Wind 

Tunnel (PWT) 16 foot transonic facility was used to conduct both the 

half seals and full scale wind tunnel tests. The facility is a 

closed circuit, continuous flow wind tunnel capable of being operated 

at Mach numbers from 0.2 to 1.6. The square test section is 16 feet in 

cross section and A0 feet long. The tunnel can be operated within 

a stagnation pressure range from 100 to 4,000 psfa depending on the 

Mach number. Stagnation temperature can be varied from approximately 

808F to a maximum of 160oF, and the spacific humidity of the air is 

controlled by removing tunnel air and supplying conditional make-up 

air from an atmospheric dryer. A more complete description of the 

test facility and its operating characteristics is contained 

in Reference 2. 

2. TEST ARTICLE 

a. Half Scale Model 

A half scale model representation of an F-106 ejection seat 

occupied by a 50th percentile crewmember in normal flying clothes 

and equipment, as shown in Figure 1, was used as the test article. 

The model design permitted a complete 360 degree angle of attack 

capability, rocket catapult exhaust simulation, and a method of 

changing the seat occupant's hand position to accommodate arm rest, 

"D" ring, or face curtain ejection controls. 

(1) Model Support System - The model support system, especially 

designed and fabricated for this test program, is capable of providing 



a model angle of attack range for 0 to 360 degrees. This Is accomplished 

by using three different model to sting attachment points, and 

pitching the model through three segments of 120 degrees each with 

a remotely controlled hydraulic actuator. A sketch showing the sting 

support system and pitch capability Is shown In Figure 2, The model 

yaw angles were achieved by rotating the complete model and support 

system about the vertical axis with a motor operated mechanism 

Installed In the top wall of the test section for this purpose. 

The sting support system contained a 2.0 inch diameter hole 

down the center of each section to allow high pressure air to be 

transmitted to the rocket plenum chamber described below. 

(2) Rocket Catapult Simulation - To investigate the 

effect the rocket catapult exhaust, or plume, has on the aerodynamic 

characteristics of an ejection seat, the F-106 half scale model was designed 

to provide a plenum chamber and rocket nozzle to simulate the plume 

shape. The rocket nozzle was positioned in the lower aft portion 

of the seat as can be seen in Figures 3 and 4, and was attached to 

the sting so that the rocket reaction force would be Isolated from 

the model balance. The F-106 ejection seat 2174-518 rocket catapult 

was selected for model simulation. From References 3 and 4 It was 

determined that the simulation parameters that affect the plume 

shape expanding under quiescent atmospheric conditions are the 

nozzle exit angle (eN in Figure 5), the nozzle chamber pressure to 

tunnel static pressure ratio ( c/p ), the ratio of exhaust fluid 

specific heats (cp/ ), and the nozzle throat and exit diameters. 
/cv 



The above physical characteristics of the rocket catapult 

were determined from the rocket catapult selected for simulation. 

The nozzle chamber pressure was determined from typical pressure 

versus time records obtained during development tests. 

The half scale model rocket nozzle was configured from 

the full scale rocket characteristics with the exception of nozzle 

exit angle and noazle chamber pressure to tunnel pressure ratio. 

Since the ratio of the specific heats of the cold air used in 

the half scale model is different from the hot gases of the full 

scale rocket, the analysis showed that a different aozzle angle for each 

altitude should be used to adjust for the difference between the 

specific heat ratios and its effect on the Prandtl-Meyer flow relations. 

Five nozzles were therefore fabricated to simulate the plume shapes 

during rocket simulation tests at sea level, 10,000, 20,000, 

30,000. and 40,000 feet. To operate the wind tunnel above the 

minimum limit and yet not exceed the load limit of the balance over 

ehe test velocity range of Mach 0.6 to 1.5, it was necessary to vary 

the model nozzle pressure from 450 psla to 2300 psia, depending on 

the altitude simulated. The maximum nozzle chamber pressure of 

2300 psia corresponded to the limitations of the high pressure air 

supply. By proper adjustment of the pressure ratio and dynamic 

pressure for each test altitude and Mach number, it was possible 

to simulate the rocket plume shape within 0.33X of the full scale 

rocket shape (Reference 5). The nozzle details and simulation 

parameters used during the rocket catapult simulation is given in 

Figure 5. The design details are contained in Reference 5. 



(3) Ejection Initiation Hand Position - USAF ejection seat's 

employ three different methods of accomplishing escape system initiation. 

They are, (1) "Arm Rest Controls, which are squeeze type handgrips 

on the forward portion of both sides of the seat bucket; (2) "D-Ring 

Control", which is a pull-type metal ring between the occupant's 

knees; and (3) "Face Curtain Control", which is a pull down type 

of control above the occupant's head. This latter type is primarily 

utilized by the U.S. Navy but is also used in the USAF F-4 aircraft. 

Depending on the method employed in accomplishing escape 

initiation, the frontal area and aerodynamic shape of the ejection 

seat are altered.    Therefore, the half scale model was designed 

to permit changing the arms to determine if there are any appreciable 

changes in aerodynamic characteristics that are attributable to 

changes in hand positions. The three hand positions representing 

the three methods of escape initiation are shown in Figure 6. 

Hands on the arm rest control was the primary configuration 

used during the wind tunnel tests. A complete set of data at all 

Mach numbers, altitudes, and rocket simulation conditions were 

obtained using this configuration. Tests were then repeated using 

the two other hand position configurations excluding data from 

120 to 240 degrees angle of attack range since the arms are shielded 

from the alrstream in this region. 

(4) Test Procedure - An internally mounted, six component, 

strain gage balance was used to measure model forces and moments. 

The balance data were recorded on the wind tunnel facility's 

automatic digital data system, corrected for weight tares and reduced 



to coefficient form in the body axis system as shown in Figure 7a. 

The nozzle chamber pressure and temperature were measured with a 

0 to 3000 psi gage transducer and a copper-constantan thermocouple, 

respectively. Television and motion picture cameras and a schlieren 

system were used to monitor and document the tests. The force 

and moment coefficients were based on a reference area equal to the 

model projected frontal area (1.73 ft2) and a reference length of 

24 inches. 

Force and moment data were obtained for both rocket-off and 

rocket-on conditions while holding the Mach number constant and 

varying the model angle of attack at discrete model yaw angles. 

Any sting deflections caused by the rocket reaction force could 

be detected by a sting angle potentiometer and the desired position 

reset before data were collected. Complete sets of data were 

obtained at free stream Mach numbers of 0.6, 0.9, 1.2, and 1.5 

through an angle of attack of 360 degrees at 5 degree Increments 

at yaw angles of 0, 5, 10, 15, 30, and 45 degrees and at simulated 

altitudes of sea level, 10,000, 20,000, 30,000, and 40,000 feet. 

The dynamic pressure varied from 62 to 530 psf and the Reynolds 

number per foot varied from 0.48 x 106 to 2.40 x 106. The method 

of obtaining the test data is documented in Reference 6. 

b. Full Scale Model 

The test article was an actual F-101 ejection seat occupied 

by a 95th percentile articulated anthropomorphic dummy securely 

restrained in the seat using standard lab belt and shoulder harness 

as shown in Figures 8 and 9. The dummy was dressed in flight boots, 

helmet,and wore a backpack parachute. However, due to the high 



potential for failure with cloth fabrics by fluttering In wind tunnel 

testing, the dummy was covered with tape and then silicone rubber 

was applied to provide a cloth texture. The arms and legs were 

then secured to the seat by metal straps. To prevent losing the 

face shield from wind blast, silicone rubber was placed between the 

helmet visor and the dummy's face. As can be seen in Figure 9 

this fix was unsuccessful. Even though the dynamic pressure was 

never greater than 160 psf, the visor was lost after a few hours 

of testing. The rocket catapult was removed from the seat and the 

seat back was modified for force-balance attachment to a sting support 

system. 

(1) Model Support System - A flange-face couple attached 

to the rear of the full -cale seat, as shown In Figure 10, provided 

the model to sting support system connections. This type of model 

to sting attachment provided the capability to pitch the seat through 

an angle of attack range from -45 to +90 degrees. Model yaw angle 

capability was achieved by a combination of sting pitch angle and 

roll angle. This type of support system reduces the amount of sting 

exposed to wind stream flowing around the seat; however. It also 

reduces the angle of attack capability appreciably. 

(2) Test Procedure - A six component, strain gage balance 

was used to measure model forces and moments. The balance data were 

recorded on the wind tunnel facility's automatic digital data system. 

The force and moment data were corrected for weight tares and reduced 

to coefficient form in the body axis system as shown in Figure 7b. 

The moment coefficients were referred to the center of gravity as 

the moment reference center located as shown in Figure 7b. 



The force and moment coefficients were based on a reference area 
2 

equal to the model projected frontal area of 8.25 ft and 

a reference length equal to the diameter of a circle whose arta 

is equal to the model projected frontal area, normally referred 

to as hydraulic diameter (38.89 inches for this configuration). 

The F-101 ejection seat was tested at free stream Mach numbers 

of 0.2, 0.4, C.6, and 0.8 through an angle of attack range from 

-45 to -«-90 degrees at 5 degree increments. The model yaw angle 

was varied from 0 to 45 degrees in 5 degree increments depending 

on the angle of attack.  Because of the large size of the model and the 

strain gage balance capability, the data for Mach numbers of 

0.4, 0.6 and C.8 was obtained at a maximum free stream dynamic pressure 

of 160 psf. At higher dynamic pressures the balance capability was 

exceeded. The Mach 0.2 data were obtained at a simulated sea level 

dynamic pressure of 59 psf. The effect of Reynolds number on 

the model aerodynamic characteristics was also investigated. A 

description of the tests and methods of obtaining the data are 

documented In Reference 7. 



SECTION III 

DATA REDUCTION 

1.     STANDARDIZATION OF VARIABLES 

a.     Original Data Reduction Variables 

During the data analysis phase of this program an attempt 

was made to compare ejection seat wind tunnel data obtained during 

half scale model tests,   full scale model tests,  and previously 

conducted 0.096 model tests.    However,  the constants used during 

data reduction were different for each program.    These variations 

were: 

(1) Moment Reference Cent«r - In all three test programs 

the seat-man center of gravity was chosen as the moment reference 

center.  However, it can be seen in Figure 11 that when the three 

seat buckets have been superimposed, the three CO. positions do 

not coincide. This is attributed to the difference in shape and 

weight of each seat and different size occupant in each case. 

The size of the crewmember used for the 8-47 seat was not specified 

in Reference 1, but it appears from body dimensions to be approximately 

5th percentile. The size of the crewmembers used in the F-106 and 

F-101 ejection seat tests were 50th and 95th percentiles, respectively. 

(2) Axis System - Both the half scale and 0.096 scale 

ejection seat wind tunnel model's axis reference systems are 

identical. However, as shown in Figure 7, when the half scale 

and 0.096 scale model pitch angle is zero the full scale model 

pitch angle would be 6 degrees. 

(3) Projected Frontal Area - The reference area used for 

data reduction for both the half scale and 0.096 scale model tests 
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was  the projected frontal area of the seat and did not  include the 

occupant's protruding extremities.    The full scale model reference 

area did include the protruding elbows and feet.    To obtain the 

full scale model projected frontal area,  the seat containing the 

95th percentile dummy was laid on its back, with the seat back 

parallel to the floor, and the outline traced on a large sheet of 

Paper by the use of a plumb bob.    The outlined area was then measured 

by a planimeter. 

(4)    Reference Length - The model reference length for 

the half scale and 0.096 scale models was arbitrarily chosen as 

the maximum height of  the model excluding the legs.    The full scale 

model reference length was defined as  the hydraulic diameter of 

the model which in turn is defined as a diameter of a circle, d, whose 

area,  S,   is equal to the projected area of the seat-man combination, 

-v   /    4S 

b.     Standardized Data Reduction Variables 

Before a true comparison could be accomplished and the 

resulting data could be used to analyze the performance of any 

ejection seat, regardless of size or shape, each of the above 

variables had to be standardized.    Table I summarizes the 

converted variables.    The following procedures were used in 

selecting these standard variable«: 
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(1)    Moment Reference Center - If basic ejection seat force and 

moment coefficients are to be incorporated into performance prediction 

activities regardless of the shape or size of the seat or size of the 

seat occupant, a moment reference center that is common to all ejection 

seats must be chosen.    Force and moment coefficients referred to this 

common moment reference center can then be transferred to the seat-man 

center of gravity location of aay seat being analyzed.    Since the Seat 

Reference Point (SRP)  is common to all USAF developed ejection seats, 

it was chosen as the common point for the moment reference center. 

The Seat Reference Point Is defined as the intersection of  the compressed 

seat back tangent plane and compressed seat cushion tangent plane 

and the plane of symmetry. 

The data obtained for the three ejection seat models using 

the center of gravity locations shown in Figure 11 as the moment 

reference center were transferred to the S«ftt inference Point for 

comparison purposes.    The transfer distances from the CG to  the SRP 

for the three models are given in Table I.     The data tabulated In 

the Appendix has the SRP as  the moment reference center. 

(2)    Axis System - A body axis system, as shown in Figure 12, 

was chosen to be consistent with the airplane body axis system.    It 

consists of a set of mutually perpendicular axes. X, Y, and Z, with 

their origin at the Seat Reference Point.     The X and Z axes always lie 

in the plane of aerodynamic symmetry.    The X axis is normal to the plane 

of the seating surface that supports the crew member's spine (compressed 

seat back tangent plane)  and is positive in the direction that  the 

crewmember faces.    The Z axis coincides with the line of  intersection 

between the plane of aerodynamic symmetry and the compressed seat back 

tangent plane and Is positive in the head  to feet direction.    The Y 
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axis is perpendicular to the plane of aerodynamic symmetry and is 

positive from left to right.    When the compressed seat back tangent 

plane is perpendicular to the wind stream vector both the angle of 

attack and yaw are zero.    Rotation of  the ejection seat about the 

Z axis  to the right (facing upstream)  creates a positive yaw angle  (*) 

and a subsequent rotation of the ejection seat clockwise about the Y 

axis creates a positive angle of attack (a).    The direction of the 

moments were chosen to be consistent with the universally used right 

hand rule of moment-force relationship. 

Selection of this axis system permitted the direct appli- 

cation of the half scale and 0.096 scale data with the exception of 

changing the sign of the axial and normal force coefficients (Cx - -Cz 

and C    - -C ).    However,  in addition to these changes the full scale 
Z N 

model data had to be modified by transferring the for-.es and moments 

from the balance axis system to this new axis system by standard 

transfer equations, and then reducing them to coefficient form. 

This axis system is directly applicable to computer simulation 

and also corresponds to the established human tolerance "G" vector 

coordinate system with the exception of the +GZ vector which is in 

the opposite direction of the +Z axis. 

(3)    Projected Frontal Area - Since the force and moment 

coefficients are directly related to the projected frontal area, 

the values of the half scale and 0.096 scale models were somewhat 

larger  than the full scale model which included the extremities in 

the projected frontal area.    The reference projected frontal area 

for both these models were therefore upgraded to Include the ex- 

tremities.    The procedure for obtaining these areas was similar to 
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the procedure for obtaining the full scale model reference area 

as described in Paragraph l.a.(3)  above.    The half scale model 

2 2 
projected frontal area Increased from 1.73  ft    to 1.86 ft  ,  and 

the 0.096 scale model projected frontal area increased from 

6.70 in2 to 8.7 in2.    The 0.096 scale model data obtained at 

Mach 0.6,  for comparison purposes,  and all the half scale model 

data were corrected incorporating these new areas. 

(4)    Reference Length - The reference lengths of the 

half scale and 0.096 scale models were changed from seat height to 

hydraulic diameter to conform with the same method used in ob- 

taining the full scale model reference length.    The 0.096 scale 

model reference length was reduced  from 4.404 inches to 3.33 inches 

and the half scale model reference length was reduced from 24 

inches to 18.74 inches.    The data for these two models were sub- 

sequently modified to include this change. 

14 



2. DATA APPLICATION 

a. General Transfer Equations 

The ejection seat aerodynamic coefficients presented in the 

Appendix were obtained by transferring the original date from the center 

of gravities of the F-101 and F-106 ejection seat models to the Seat 

Reference Point as the coefficient moment center using the standardized 

data reduction variables. For ejection seat performance prediction 

analysis, however, it is advantageous to have the data referenced 

about the seat-man center of gravity of the seat being analyzed. 

Therefore, the following procedure for transferring the aerodynamic 

coefficients from the SRP to the CG of the ejection seat being analyzed 

is provided for reference. 

for  convenience in developing these transfer equations, the 

assumption is made that the center of gravity of an occupied ejection 

seat is in the quadrant where the three transfer distances, x, y, and z, 

are positive. 
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FXCG ■   FX 

FYCG "    FY 

FZCG "    FZ 

The axial, normal, and side forces do not change vikh respect to the 

selection of the moment reference center when the two axis systems 

are in parallel planes. Therefore, 

(1) 

(2) 

(3) 

However, the moments must be transferred through the vertical distance 

z, forward a distance x, and if the CO is not in the plane of aero- 

dynamic symmetry a side distance y. Therefore, 

MlCG - MJf + «FY " yFZ <*) 

MmcG   "   "m + xFZ " zFX <5) 

Mn^j    -    »^ + yFx - xFy (6) 

Replacing the forces and moments with their corresponding coefficients 

provide the following equations: 

CXCG -CX C7) 

CYCG - Cy (8) 

CZCG -CZ (9) 

CjrCG - Ci + zCY/d - yCz/d (10) 

SjG - Cm + *cz/d - «Cx/d (ID 

cncG   " Cn + yCx/d " xCY/d <12) 

These equations represent the force coefficients in the standardized 

axis system and moment coefficients referenced to the seat center 

of gravity.    Although not always true on actual ejection seats, 

for analytical expediency the center of gravity location is 

normally considered to be in the plane of aerodynamic symmetry. 

Therefore,  the transfer distance along the "Y" axis would be 
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zero and the terms yC./d and yCy/d in Equations 10 and 12, respectively, 

would be eliminated.    Since the center of gravity of standard occupied 

ejection seats Is always above and forward of the seat reference point, 

the z transfer distance will have a negative value.    The terms Cx, Cy, 

C,, Cf, C , and C    are the coefficient values given in the Appendix, Z     ^      ID n 

"d" is the reference length of the seat-nan combination being analyzed, 

and x, y, and z are the transfer distances from the seat reference 

point to the center of gravity.    As stated previously,  the reference 

length is the hydraulic diameter and the reference area is the pro- 

jected frontal area of the seat-man combination, 

b.    Ejection Seat Physical Characteristics 

The physical characteristics of several full scale ejection 

seats were determined in the Air Force Flight Dynamics Laboratory's 

Center of Gravity - Inertia Swing.    The pertinent characteristics of 

some of the seats analyzed are listed in Table 11.    The areas were 

obtained by placing the seats on their backs and tracing their outline 

on paper.    Dummies were then placed in the seats and the combined areas 

were traced on paper.    The areas were then determined by a planimeter. 

The weight for each seat assembly consists of either a 5th or 95th 

percentile occupant weighing 140 or 211 pounds,  respectively, when 

dressed in a standard summer flight suit, helmet, and shoes, a standard 

back pack parachute weighing 25.5 pounds (except the F-4 ejection seat 

which had an Integrated parachute), a standard survival kit weighing 

between 40 and 47 pounds depending on the type of seat, a rocket catapult 

ballasted to represent half burn, and the seat bucket assembly.    The methods 

of obtaining the data listed in Table II and ejection «eat moments of inertia 

are documented In Reference 8. 
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Using the values In Table II for transfer distances from 

the SRP to the CG and hydraulic diameters it is possible to 

determine representive aerodynamic force and moment coefficients 

for any of these seats by using the above equations and the data 

tabulated in the Appendix. 
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SECTION IV 

ASRODYNAMIC CHARACTERISTICS 

1.  VARIATION OF COEFFICIENTS 

The variation of the half scale model axial force, normal force, 

and pitching moment coefficients with angle of attack for both 

rocket-on and rocket-off conditions are presented in Figure 13. 

fhe model configuration is with the hands on the arm rest controls. 

The rocket-on data shown are for a sea level rocket plume shape. The 

moment reference center is about the Seat Reference Point and the 

angle of yaw is zero. The magnitude of the axial force coefficient is 

largest at the angle of attack which nearly aligns the force axis 

with the airstream direction. The maximum axial force occurs 

between approximately 0 to -30 degrees angle of attack which can be 

attributed to a maximum model «urface area being exposed to the wind 

stream in this range. Due to the construction of an ejection seat, 

the above does not hold true for the normal force. The normal force 

coefficient approaches maximum values at approximately -50 and 

+100 degrees. Here again, the surface area exposed to the wind 

stream is at the maximum. As the normal force vector aligns with 

the wind stream, i.e., -90 and +180 degrees, the exposed surface area 

decreases. The magnitude of both force coefficients Increase with 

increasing Mach Number. 

When yaw angle is zero degrees the side force, rolling moment, 

and yawing moment coefficients remain fairly constant throughout the 

angle of attack range and for all practical purposes can be assumed 

to be zero. However, as would be expected, as the yaw angle increases 

the magnitude of these coefficients also increases. 
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2. STABILITY CHARACTERISTICS 

a. Static Longitudinal Stability 

Conventional static longitudinal stability characteristics of 

an ejection seat cannot be determined from a pitching moment coefficient 

curve when the Seat Reference Point is selected for the moment reference 

center.    Therefore,   the pitching moment coefficient values for Mach 0.6 

about the SRP were transferred to the CG for both the full scale F-101 

and F-106 ejection seats containing both 5th and 95th percentile 

occupants by using the values given in Table II, and  the transfer 

equations developed in Section III.    The results of  the data transfer 

are presented in Figure 14.    It is evident from this graph that the 

ejection seat trim angle is dependent upon the size of the crew member, 

or seat-man CG location at the time of ejection.    The F-106 seat with 

a 5th percentile occupant trims at approximately -40 degrees and with a 

95th percentile occupant trims at approximately -45 degrees.    Although 

the variation in trim angle is not as evident for the F-101 seat, 

with different size occupants    it still exists.    The slope(dCm/8CL) 

of the curve presented in Figure 14 indicates that  the above configured 

ejection seats exhibit static longitudinal stability in the angle of 

attack range from 0 to -60 degrees, neutral static longitudinal stability 

from approximately 0 to +20 degrees, and statically unstable characteristics 

above +20 degrees. 

b. Static Directional Stability 

The static directional stability characteristics can be obtained 

in a similar manner from the alopefpCjjQ'df) of the yawing moment coefficient 

curve.    An ejection seat exhibits unstable directional characteristics 

when either the SRP or CG is chosen as the moment reference center. 

As shown in Figure 15, when the SRP Is the moment reference center 
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the slope of the yawing moment curve Indicates that  the half scale 

model was dlrectlonally unstable.    When these data were transferred 

to the CG for both the full scale F-101 and F-106 ejection seats 

the results shown in Figure 16 indicates that although the slope of 

the yawing moment curve decreases, both seats still exhibit unstable 

directional characteristics. 

c.    Static Lateral Stability 

The static lateral stability characteristics can be interpreted 

from the slope (dQf/9ll/)      of the rolling moment coefficient as a 

function of yaw angle curve.     For these data shown in Figure 15, 

where the Seat Reference Point is the moment reference center, the 

slope would indicate that an ejection seat is laterally stable throughout 

the angle of attack range shown.    However, when the center of gravity 

is chosen as  the moment reference center the slope of the  rolling 

moment curve,  shown in Figure 16 for both the F-101 and F-106 ejection 

seats,  indicates that an ejection seat displays unstable lateral 

characteristics throughout the yaw range shown with increasing 

instability at the negative angles of attack. 

3.    EFFECTS OF INDEPENDENT VARIABLES 

a.    Mach Number 

The effects of Mach number on the force and moment coefficients 

are presented in Figures 17 and 18.    These values are for the moment 

reference center about the Seat Reference Point.    The greatest variation 

of axial force coefficient with Mach number is in the angle of attack 

range from -40 to +20 degrees, near the force axis alignment with the 

airstream.    There is very little Mach number variation where the axial 

force component is perpendicular to the airstream.     The Mach number 

effect on the axial force coefficient as a function of yaw angle is the 
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greatest at yaw angles less than 15 degrees. 

The normal force coefficient as a function of angle of attack 

varies with Mach number In the same manner as the axial force. The 

greatest variation is in the region where the axis nearly aligns with 

the airstream. However, the values of normal force coefficient as 

a function of yaw angle Increase as Mach number and yaw angle increase. 

The variation of pitching moment coefficient with Mach number 

is not quite as evident as the force coefficients.  The largest varia- 

tion» however«;' 1« in the region of greatest importance with regard 

to ejection seats.  It is in the region from 0 to approximately +45 

degrees where ejection usually occurs. At constant angle of attack 

the yawing moment coefficients as a function of yaw angle does not vary 

with Mach number. However, the rolling moment coefficient increases 

as Mach number and yaw angle Increase. 

b. Altitude 

Test were conducted at altitudes of sea level, 10,000, 20,000, 

30,000,  and 40,000 feet with and without rocket catapult simulation.    As 

shown in Figure 19,   the variation of force and moment coefficients with 

altitude at the rocket off condition is negligible and can be considered 

to have no effect.    The data for the other three altitudes are not Included 

since they fell between these two extremes.     In the rocket on situation, 

however, as shown in Figure 20,  there is a large variation.    This can be 

attributed to the expansion of the plume shape with altitude, which in turn 

causes an increasing disruption of the airflow around the seat. 

c. Rocket Exhaust 

The effect of the rocket plume on an ejection seat's aerodynamic 

characteristics can be seen in Figures 13 and 20.     The rocket plume causes 

erratic and unpredictable behavior in the region from approximately +90 
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to +240 degrees where the exhaust is pointing upstream.  In this range, 

the plume shields the ejection seat from the free-stream airflow resulting 

in large variations of forces on the seat. This shielding effect increases 

with altitude due to the increase in plume size and decreases with Increasing 

Mach number. 

d.  Hand Position 

The effect of changing the ejection initiation hand positions is 

shown in Figure 21. The greatest variation in force coefficients occurs 

in the vicinity of zero angle of attack. However, there is a difference in 

force coefficient values through an angle of attack range from approximately 

-60 to +30 degrees. The magnitude of the force coefficients for the "hands 

on the arm rests" position is the greatest throughout this range.  The "hand 

on the "D" rings" values always falls between the two. This trend led to 

the postulation that the change in projected frontal area when changing 

hand positions caused the variation in the coefficient values. Therefore, 

the projected frontal area of the half scale seat using all three hand 

positions were determined. The projected frontal areas for the three were 

1.86, 1.75, and 1.72 for hands of the arm rest, hands on the "D" ring, and 

hands on the face curtain, respectively. The force and moment coefficients 

for the hands on the "D" ring and hands on the face curtain hand positions, 

were recomputed using their respective projected frontal areas. As shown 

in Figure 22, the recomputed values has very little effect on the variation 

of the coefficients.  It therefore can be assumed that the variations shown 

can be attributed to the change in airflow about the seat when the hand 

positions are changed and not to the difference in projected frontal 

areas. 

The variation of force coefficients due to hand positions 

decreases with angle of attack and Mach number.  The different 
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hand positions have no appreciable effect on the seat pitching 

moment coefficient. As noted previously, the arms are shielded from 

the airstream in the angle of attack range from +120 to +240 degrees, 

and for this reason no data were obtained for hand positions on the 

"D" ring and face curtain between these angles, 

e. Reynolds Number 

During the full scale ejection seat model wind tunnel test 

program the effect of Reynolds number on the model's aerodynamic 

characteristics was investigated at free-stream Mach numbers of 

0.4, 0.6, and 0.8. The Reynolds number was varied from 0.94 x 10 

to 4.32 x 1Ü6 per foot and data collected throughout the angle of 

attack and yaw range. The data, presented in Reference 4, show that 

Reynolds number effects were negligible and within the precision of the 

data over the range of Reynolds numbers investigated at each Mach 

number. 

4.  APPLICABILITY OF DATA 

As discussed in Section III, the wind tunnel data reduction variables 

of a full scale F-101 ejection seat model, a half scale F-106 

ejection seat model, and a 0.096 scale B-47 downward ejection seat 

model were standardised to enable comparison of the aero- 

dynamic coefficients. For data comparison purposes, these three 

ejection seat models provide an excellent baseline guide. The seats 

are of different configuration and shape; the model sizes represent 

full scale, medium scale, and small scale models; and the occupant 

sizes are of 95th, 50th. and 5th percentlle of U.S. Air Force Flying 

Personnel, respectively. Therefore, it was theorized that if the data 

for these extremes in seat shape, model size, and occupant size were 
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comparable the data could be used for performance analysis during ejection 

seat design activities for any ejection seat configuration.  Data 

for the maximum angle of attack range from -51 to +79 degrees obtained 

during the full scale test program determined the angle of attack 

range for the comparison and the only Mach number common to all 

three programs was Mach 0.6. As shown in Figure 23, both the axial 

and normal force coefficients and the pitching moment coefficl«nt for 

all three models tested agree very well throughout tn« angle of attack 

range shown. It is probable that the disagreement shown for the force 

coefficient at zero angle of attack is predominantly the result 

of model to sting interference effects of the half scale model. 

Figure 24 shows the comparison of the axial and normal fore« coefficients 

and pitching moment coefficients for the three models as a function 

of Mach number. A constant angle of attack of approxlmattly 20 degrees 

was selected for this comparison to negate the sting interference effects 

of the half scale model. Again excellent agreement is shown in the 

data presented. Very good continuity in aerodynamic coefficients 

can be seen throughout the Mach number range tested as shown bv the 

dotted lines. It is therefore concluded from the excellent agreement 

of the data from all three models that the data presented in the 

Appendix can be used for performance analysis of any existing or 

planned ejection seat escape system without any significant error in 

the results. However, when the seat being analyzed has a seat bucket 

that travels independently of the headrest it must be cautioned that 

selection of the center of gravity location and the projected frontal 

area to be used in the transfer equations must be made after 
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seat adjustment position has been determined. For example, as 

shown in Table II, the projected frontal area of an unoccupied 

ejection seat used in the USAF F-A aircraft can vary from 

5.47 ft2 to 6.13 ft depending on the seat adjustment. 
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SECTION V 

CONCLUSIONS 

1. The data presented in the Appendix can be used for performance 

analysis of any existing or planned ejection seat without any significant 

error in the results. 

2. Ejection seat trim angle is dependent upon the seat-man center 

of gravity location at the time of ejection. 

3. An ejection seat exhibits unstable static longitudinal characteristics 

at positive angles of attack, and unstable directional and lateral 

stability characteristics at positive angles of attack and low angles 

of yaw. 

4. Increase in the free-stream Mach number increases the magnitude 

of  the force and moment coefficients. 

5. Variations of force and moment coefficients with increasing altitude 

at rocket off conditions are negligible.    However,  at rocket on con- 

ditions the variation in coefficients with increasing altitude is 

extensive due to the expansion of  the rocket plume at increasing 

altitude. 

6. The rocket exhaust causes erratic and unpredictable behavior of 

the ejection seats aerodynamic coefficients in the angle of attack 

range from +90 to +240 degrees.    The rocket exhaust causes very little 

change in the coefficients at other angles of attack at constant altitude. 

7. Reynolds number effects on the aerodynamic characteristics of an 

ejection seat are negligible. 

8. Change in ejection initiation hand position can effect  the aero- 

dynamic characteristics of a typical ejection seat. 

9. The size of an ejection seat wind  tunnel model does not have an 

appreciable effect on the aerodynamic coefficients. 
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TABLE I 

SUMMARY OF STANDARDIZED DATA VARIABLES 

MODEL SIZE 

VARIABLES 

0.096 SCALE 
B-47 

HALF SCALE 
F-106 

FULL SCALE 
F-101 

CREW MEMBER SIZE 
(PERCENTILE) 5X SOZ 95* 

REFERENCE LENGTH 

ORIGINAL VALUE 
STANDARDIZED VALUE 

4.404 in. 
3.33 in. 

24.00 in. 
18.47 in. 

38.89 in. 
38.89 in. 

REFERENCE AREA 

ORIGINAL VALUE 
STANDARDIZED VALUE 

6.70 in* 
8.70 in2 

1.73 ft* 
1.86 ft1 

8.25 ft* 
8.25 ft2 

DISTANCE FROM 
MODEL CG DOWN 
AND AFT TO THE 
MODEL SRP 

X 

y 
z 

-0.69 in. 
o 

.75 in. 

-0.25 in. 
0 

4.28 in. 

-4.06 in. 
0 

10.07 in. 
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Figure 3 Half Scale Model Installation 
33





00«)-<D 

MAMO» 
N <0 ^ O N 
CD •oiod 

^oooo 
bj ooo o 
jOOOO 

•   •    •    • 
< o o o o 

«I 

u 
co 

a 
o 

(A 

(0 z o 
m z 
Ul 
S 
5 

a) 
M 

35 



- I*.

■ -f.

i

Vu
3u

I- • # , • •

• • • • • •



r

uc

cc
X.

I c

c

u
3a.



u
3
U

0)
o
cfl

bu

e
o

-o
c
C!3
X

r

T3
o;
3
C

cou

3
U

_J



CENTER OF 
GRAVITY 

a. F-106 HALF SCALE MODEL 

CENTER OF 
GRAVITY 

b. F-101 FULL SCALE MODEL 

CENTER OF 
GRAVITY 

PROJECTED FRONTAL 
AREA - 1.73 FT2 

PROJECTED FPONTM 
AREA - 8.25 FT2 

J 1, 

PROJECTED FRfWAL 
ARKA  =  fi.70  TN- 

c.   B-A7  0.096  SCALE KODEL 

Figure   7     Original  Model   Rodv Axis  Reference 
System and  Projected Frontal   Areas 

39 



r

Figure 8 Full Scale F-101 Ejection Seat Wind Tunnel Model

mmi'



*

J



M 
H 
U 
W 
10 

Cd 

^ 

§ 
t-t 
H 
U 
W 
CO 

H 
w 

J e 
0) 
4J 
CO 

to 
u 
u 
o a a 
o 

CO 

0) 
T3 
O 

o 
CO 

3 
Ch 

3 
00 

42 



COMPRESSED  SEAT BACK 
'TANGENT  PLANE 

I \ 

F-10 6 SEAT MODEL 

■ F-IOI   SEAT «ODEL 

■ 6-47  SEAT MODEL 

Figure  11.    Model Center of Gravity Locations with Respect to 
Superimposed SRP and Common Seat Back Plane 



c. 
"^'(X 

v-' 

.^-3' 
\ 

v 
^L-' 

Figure 12.    Definition of Standardized Body Axis System,  Positive 
Aerodynamic Coefficients and Angles 

44 



1.2 

0.9 

0.6 

0.3 

0 

-0.3 

-0.6 

-0.9 

-1.2 

-1.5 

» 

O     ROCKET OFF 

D     ROCKET ON 
( 2% SBgJ k J- 

i k 
rv ^0° 

( n 0^ 
U^     I 

« 

s« 1? —Ö r 

0.9 

0.6 

0.3 

0 

-0.3 

-0.6 

-0.9 

0.3 

0 

^Qi 

a 
-Wi 
p3 

b^ 
mm ̂  

^( ) so*- -^ii 
%> 

i 
D 

f1 V, D^ 

% r^Q<i WP R5^ 

0 

UQ OOJ 

-0.6 

,0«^ 

i^^^^^s 
ä%*^ 

^ CS> cSd 

-180   -150   -120    -90     -60     -30 30     60        90      120      150     180 

a.    M - 0.6 

Figure 13 Force and Moment Coefficients Versus Angle of Attack for 
Rocket-On and Rocket-Off Conditions, Sea Level Altitude, 
f - 0° 

A5 



1.2 

0.9 

0.6 

0.3 

0 

-0.3 

-0.6 

-0.9 

-1.2 

-1.5 

 r >oo- 

^ n 

0      ROCKET OFF 

D     ROCKET ON 0 
d 

D   Q 

w 

QD 
n r^3^ 

Ü 

-4] 

< /-or 
 ' 

GP — 

-^ 
fe 

_■# 

>t 
0.9 

rt5^ 0.6 

n ^ 

5^bJ 

^ 
> 

t-rvQ 

0.3 

^s PH 
h5b- ^ 

% 
0 i » 

X— 
0 

o -0.3 Ö 

^ c 

U 

-0.6 

-n.Q 

u 
^ 

0.3 

0 

-0.3 

-0.6 

H Jöd ̂ 4<äJ ̂ R F^ 5^ 9° 

)<«. 

^ 

fö too jg^ r ^_n_i 

-180   -150    -120    -90     -60     -30 30        60      90        120     150     180 
a 
M - 0.9 

Figure 13    Continued 

46 



1.2 

0.9 

0.6 

0.3 

0 

-0.3 

-0.6 

-0.9 

-1.2 

-1.5 

1 

c 
0 

00 
< 

3DQ 
:fe^ 

9 
O     ROCKET OFF 

D     ROCKET ON                 , 

o 

l,üD 
-Q]— 

D o 
Uu 

9D 
n ^ 

pqDu 

\ ^ 

% 

% 
( u £ u U 

cP 
I r 

Cz 

0.9 

0.6 

0.3 

-0.3 

-0.6 

-0.9 

^rhsin 

\ 

2^ 
) f] 

J D 1 b 
ö 
a 

0. 
) 

a ( 
J 
o 
9. a 

—? 
0 

n 
^50 r< ^c 

0.3 A DA» Ö232I [I5S51 irna? 55^ RiRp 
?P- 0 

n4 P* 
j-t— 

^ 

^ 
•0.3 

-0.6 

■imFr 

-180 -150 -120 -90 -60  -30   0   30 
a 

c.  M - 1.2 

Figure 13 Continued 

60  90   120  150  180 

47 



1.2 

0.9 

0.6 

0.3 

-0.3 

-0.6 

-0.9 

-1.2 

-1.5 

^Jrrr- 

c 
0 

)00( 

% L O     ROCKET OFF 

O     ROCKET ON                  , 

% 
O 

0,0 

0^ 
6 r 

1 b ^ ^0 

O 
D 

/ 
Q 

d f 
4b 

CD .^9 D 

——— 

^p^o^^ 

0.9 

,1^1 

rrftfe 
■ 

U.O 

^ 

u r ? r^ h 0.3 

% 

Li/    ' 
) D 

h 
O m a 

-0.0 

-0.9 

i 
N tftfj w i 

Cm 

0.3 

A ^W H jöEn '^ED: TrW W.„ 
5o. 

ü 

» r^ n 
Xr 

^ 

-0.3 

-0.6 

^ßÖ^ -oft 

-180 -150 -120  -90 -60 -30 

d. 

0  30   60 
a 

M - 1.5 

90  120  150  180 

Figure 13 Continued 

48 



-m, CG 

.2 0 F 
Q F 

-106 WITH 5X OCCUPANT 
-106 WITH 95% OCCUPANT 

□ F-101 WITH 5%  OCCUPANT 
Q F-101 WITH 95% OCCUPANT 

.1 

£ > —i >— 

^ 1 
) 
UK.. L  1 

p. 
0 ■N^i   

\ y —^-5 ^6 
q 1 w _J^ ̂ c 

-.1 
^ k ui L q^ J -^ 

^ r r 
-.2 < r 
_ -i 

70 - fift - so - 40 - 30 - 20 -] 10 0  1 0  2 !0 3 0  40  50 60  70 

Figure 14 Pitching Moment Coefficient Versus Angle of Attack for Two 
Full Scale Ejection Seats, Moment Reference Center about 

Center of Gravity, V- 0° 

49 



ET 

::t 

Da -15° 
0 a 0° 
0» 15° 
t^a 30° 
Qa 45° 

l 

tß 

1.2- 

.8 ,  < 

.4 

0 J U ̂ 

 1 

-.4 

2 

i i 
1 

,—J i ^ 0 

1 

p—i 

2 
( 

1    _ 

H M j H 1 
10 15 20 25 30 35 40 45 

Figure  15    Force and Moment Coefficients Versus Angle of Yaw 
at Constant Angles of Attack,  Moment Reference 
Center  about Seat Reference Point, M ■ 0.6, 
Rocket-Off 

50 



.12 

.10 

.08 

.06 

.04 

.02 

-.02 

Do- -15* 
O a -  0» 
0 a - 15° 
k o - 30° 
Q a ■ 45» 

3 

.02 

:\ 

.02 

.04 

.06 

.08 

.10 

-.12 

.14 

-.16 

-.19 

HH: 

i 

C 

1 
10 15 20   25 

y 
30 35 40 45 

a.  Full Scale F-106 Ejection Seat Containing a 
5th Percentlle Dummy 

Fieure 16 Yawing and Rolling Moment Coefficients at Constant 
Angles of Attack with Center of Gravity as Moment 
Reference Center, M - 0.6, Rocket-Off 

51 



10 3r. -15° 
0° 

08 9 a -    15- 
t^ a -    30° 
0 a -    45° 

6 
06 

? 
.04 

( [   X 
.02 

( r r— 

0 

.02 

t— 
1      * 

Cjf 

10   15   20 25   30   35   40   45 

b  Full Scale F-101 Ejection Seat Containing a 
95th Percentile Dummy 

Figure 16 Continued 

52 



0.9 

V^ÄW 
0.6 

«aß 
m M m 

0.3 

F m 
p1 

, -- 
ü PH L 

^ 

-0.3 

\ gas feta -0.6 

-0.9 

i f0A ̂  ̂  

-180   -150    -120    -90      -60      -30 30        60      90       120      150      180 

Figure 17    Effect of Mach Number on Force and ^ment Coefficients 
Seat Reference Point as Moment Reference Center. 
Rocket Off,  Y - O0 

53 



-O.A. 

-Ö.8 

-1.2 

-1.6 

I ä 

1.6 
O  M 
G M 

• 0.6 
• 0.9 i 

1.2 Q   M- 1.2 

A M- 1.5 ( \ i 
0.8 i i 5 
O.A . i l \ ?    1 0 

0.4 

0.3 

0.2 

0.1 

0 

-0.1 

1 * 

, { u h- ] 

cj 

0.2 

0.1 

-0.1 

i —? 
[ 

i—< ̂ J i fi J 
10        15        20        25        30        35        40        45 

Figure 18    Force and Moment Coefficients Versus Angle of Yaw 
at Various Mach Numbers, Rocket-Off,  a ■ 0° 

54 



1.2 

 r* 
^ 0.9 

% 

0   SEA LEVEL 
□  AO.OOO EEET 

cd 
ü.b 

M J r 
0.J —u 

^ 
0 

0 jf 
-0.3 — 

^ 
S 

P 
p 

-0.6 k onn 

CT 

-0.9 H WP,. ̂  

-1.2 

-1.5 

0.9 

0.6 

■tss 

.J ^ K^j 
^ k- 

0,3 
f 

^ 
0 rH D 

C i 
rP 

-0.3 

22^ 
c: k X) 

i— 

-0.6 

-0.9 

0.3 .H RICH 
fc^ tpui gJöl poor ̂

 bs-n 0 

^rü gVft ̂ 1 ^ 
^ 

0.3 

0.6 
-1 

üü— 

i 

80    -1 50    -1 20    - )0      - 60      - 30      ( )         3 n     6 0       9 o    i; !0       1 50      1 80 

Figure 19    Effect of  Altitude on Force and Moment  Coefficients,   Rocket- 
Off, M =  0.6,   t  = 0° 

55 



1.2 

0.9 

i 

O   SEA LEVEL 
D   40,000 FEET 

o0^ 0.6 n N n r > ' 
0.3 —5 

CD th? 
0 —^J 

C D D D 
-0.3 

03 r 
-i— 

üa D 

-0.6 C \ 

&P 
-0.9 

a 
3° 

-1.2 

-1.5 

0.9 

0.6 

yoxJ 

LnQJ 
m pd 

sffx N 

0.3 

0 

LQ!^ -j-qj 
13 

-cP-  C 
0 1-0—' 

n > 
—14 -0.3 

=100 
0 

>P9J 

JL-I 
D 

-0.6 

-0.9 

D p^ fr^^ 

0.3 

180    -150 -120      -90      -60      -30     0        30       60      90        120      150      180 

Figure 20   Effect of Altltud« on Force and Moment Coefficients,  Rocket- 
On, M - 0.6, y - 0* 

56 



1.2 

0.9 

) 
0  HANDS ON .\RM REST 

D HANDS ON "D" RING 

0  HANDS ON FACE CURTAIN 

(SOo oT    c 
^3  

0.6 "Oö? 

N h f\ 
D 

0.3 ■ t 

\ J 0 —T 
< L n m 

-0.3 f 
-0.6 

^ 

^rr 

-0.9 ***( 

-1.2 

-1.5 

Cm 

0.9 

0.6 

uO© 
isaf m fefi^ i 

0.3 

»Ocr< 
0 

tÖJ1- W 
^0 0 It 

i V 
c 

o 
-0.3 5s ̂  iSSH 

C 
0 

1 

-0.6 

-0.9 

^ r 

-0.6 
-180 -150 -120 -90  -60 -30   0 

a 
a. M - 0.6 

30   60  90   120  150 180 

Figure 21 Effect of Hand Position on Force and Moment Coefficients, 
Rocket-Off. * - 0° 

57 



1.2 

c )Oo 
—c Ü.9 1 

OOc >0 

0 HANDS ON ARM REST 

C HANDS ON "D" RING 

0 HANDS ON FACE CURTAIN ~1 
0 

0.6 
L-o— 

U 
f 

0.3 1 
% A f 0 

% 
9

6 r 
-0.3 i 9S 

-0.6 ■-<ö 
c \L 1 

-0.9 W^ 
-1.2 

-1.5 

0.9 

\yv«_ 
0.6 

^ i^ 
J ^s «Ä 

^ 

\ 

0.3 ^ -*v 
0 NJ 

> 
O 

•0.3 

^4^ O 

•0.6 

-0.9 

qmzxh 
\oO 

1 

0.3 

-0.3 

-0.6 
-180 -150 -120 -90  -60  -30   0   30   60   90  120  150  1«0 

a 
b.  M = 0.9 

Figure 21 Continued 

58 



1.2 
> 
Q 

ofö< 
0.9 

> 
O 

0 HANDS ON ARM REST 

□   HANDS ON "D" RING 

0   HANDS ON FACE CURTAIN 

( 
0.6 

1 » rf 
0.3 

0 if 
0 i h 

V 

-0.3 

^> 
-0.6 

4 J ̂  
-0.9 v h 

c 
# 

-1.2 

-1.5 f 

0.9 u o^k) s 
0.6 

-rwQi 

i—i 

rr 
1 N ) 0.3 -o 

c 0 <M 
) 
-1 

0.3 

% 

u 
O 

•Ü.6 

•0.9 
^ %9J; k loot 

0.3 

^ W ife^ M ^322 H Tnnf ̂  v— 0 

^öj n( k. 
0.3 

0.6 

kuM r 
-180 -150 -120  -90  -60  -30  0   30   60  90   120  150  180 

c. M - 1.2 

Figure 21 Continued 

59 



1.2 

0.9 

) 
0     HANDS ON ARM REST 

D     HANDS ON "D" RING 

0     HANDS ON FACE CURTAIN 

ot0oc n 
0.6 001 ̂ o h 

) 

0.3 I 
\ 

^ 
0 1 L. J r -0.3 

< f -0.6 c. h H r 
-0.9 T 

-1.2 

-1.5 

0.9 

0.6 

0.3 

-0.3 

-0.6 

-0.9 

^ ffed ^m w ) 

^O^ 
o 

atK^ 1L^ w 
^ 

^ tl   

( 

O 

% m W c 
-rrO- 

O 

VQ ̂ r- 

-180 -150 -120  -90  -60 -30 6090120150 180 

Figure 22 Effect of Hand Position on Force and Moment Coefficient 
with Variation ot Projected Frontal Area, Rocket-Off, 

M - 0.6, y - 0° 

60 



.2 
A 0.096 SCALE 
r>   UATT?   crATF 

B-47 MODEL i ^ 
0 

P FULL SCALE F-101 MODEL 
—IT1 cm 

-.2 

W\ 
^T x    -•* 

VTLL 

j 

-.6 '4 tav k n^ eT 
-.8 

-1.0 

pat mmi ̂  rl f 

.6 

.4 

.2 

0 

-.2 

-.4 

-.6 

w NW 2^< 
^ 

===£: MiÄ 

°c pi 0 >> 

N ». 
i 

M A_ 
^ k kw 

^^c r^ww^ 

'm 

.4 

.2 

0 

-.2 

^ ÖÖE kw4J M LöCWVW^ö^^?15'^ 
_><-> 

-60 -50 -40 -30 -20 -10 0  10  20  30 40  50  60  70 80  90 

Figure 23 Comparison of Ejection Seat Wind Tunnel Data Between Full 
Scale, Half Scale, and 0.096 Scale Models, Moment 
Reference Center about Seat Reference Point, M - 0.6, 

y - 0° 

61 



A 0.096 SCALE B-47 SEAT MODEL 01 - 20.75' 

O HALF SCALE F-106 SEAT MODEL a - 20.00' 

D FULL SCALE F-101 SEAT MODEL a - 19.00° 

0 

zu
 

-.2 

S—I -i k 
  

-.4 

r >- - 
-.6 i 3-- --c \" I -.8 < j)-.. •*. 

^ i— -1.Ü 

-1.2 

\ J 

.2 

Cz    0 

-.2 I 0- =-=43^=3«* 1 ^ 

"m 

.2 

-.2 

1-I-A--U 33^ .L.4--ti- 

0  .1  .2 .3 .4  .5 .6  .7  .8  .9 1.0 1.1 1.2 1.3 1.4 1.5 

MACH NUMBER 

Figure 24 Comparison of Ejection Seat Data as a Function of Mach Number, 
Moment Reference Center about Seat Reference Point, Constant 
Angle of Attack, Rocket-Off, 4» - 0° 

62 



APPENDIX 

EJECTION SEAT AERODYNAMIC 
COEFFICIENTS 

63 



Sh^-N 

•O ^ 'O 

> > J 
« + I 
^ •O •O 

►INK 

• + + 
c?   cT  ^  5« J" J" 
i     ■    i    i i i 

I 
as 
c 

o 

g" 
IS 

M  H 
Ä O 

H W 

§§§*$$  si 
(/> en 

I 

64 



, I t * I * * ' I I I t • » < • • ' • ' ' ' ' ' ' • ' 

CS#SSKS£SSS5S33;S55!C$SSÄ3SSS 
«P ssiiiisssssssssssssässsssss 

3 w 3 o o o o e» o ^ »H o o e» o a o o ^ ^ ^'s a o o o o 

3"iSSSS*Sn3"N.S5'«»-t*.oT««5<55~^ 

,,f ,,.«••.••#••••••••• 

, I I * * I • I I '  

^^ rrrrrrrrrrrrrrrrrr 
A_4   n^yß-M^m^vÄ^   D-^^O — 

S     ^ 'NJ Wrf   I     I -< MM -I -I   I     I 
I     I     I 

rf "J M  <H  -H    I     I -< 
I     t     I      I 

Mr.jrvj'J'\IMlM,MMfVi'\iM^''>J'v',>,^^,M'\l'VJ'Vi'U',J 

^..... •  
,    ■    I   .    .    .    .    I    I    •    •    '    " '    '    ' 

r r r * * * • • • • i • • • • ' 

'   I    I     '   I    ) Ill I    I    I    I ' 
» ^ _ r   j -n ^ -v. -B  n ^ ^ "v M i^ .T« n< 'J -i i-1 ■"  n  "  * "^ i ^ 

;S ^ i J i; 5 X il - - - T - ^ -..- -. T  .< ^ - " N.V' ^J jr  r 

J* SS or.£i;s'•>-►■ ^ -'f •- " ^ * *■:^^*: 1 ^ ^° . 
,1111111 ' ' ' 

i i i i 11 i i • 
-v,l\J-\jM~rg»JMrMCVjryM^'MMM(>jMM~^J'N'M~M'^r'J 

«5 



a 

I I  I 
•   • •   • •   • •   •  •  t 

I   I 

v   o o n M w ^-<-< •= e> » 0 <«''*< •,, "* " 0 ,:, 

I I 

lviB«N.'T<M"'«-»N-0","0<V,J'?,'H5r"i 

* a1 «j 
o * M 
ry ~> •< 
o »4 •< •   •   • 

«3  ^ J> 
« ^ T 
e kO f^ 
.t    ft JN 

I  I  I  I  I  I  >  • I   I   I   I   I   I   I   I   I   I   • 

•   • 

I   I   I   I   I   I   I   •   I   • ,,' 

I   I  I   I I   I  I  I ' 

^ CVJ f T flO iT* 
•l «e C3 -0 ^ " cr» 
U     fy «H -,3 *r>  d> ra 

eaooraoooooao 

MJ>IT>^'O-'-O^WJ- * -; i 5! ^ ~ '' 

I 

a o -* oo (*> oc 

^3 r» ^^ C3 ra n o a o o "3 *' f^ 

^     .     .     .     .  

j-, ^ q ^ i;;; * ^ ° ■-> - ^ ^ 11 * t * * t J * »-♦ 

., S ^ ^ S ? S ^ j ^ s; J; * * « ■! 5 ?, f. xl 
U      ^j  M  M  ^   -^   -^  C5  f^  a 

,0 'M ^J ^ 
^   ^  ^  r5 '3   O   O M ' 

-t   -* N. 
i   r4   ^   O 

^.^^T-^-DO-t   z  -w M <r  •* ^ T s* <v 

-,-,«■  ^   «  M  ^ '0 ^(    t M  "^ K    t «*  ^"   -t  -1 

»S.N.K.^    P    0    D '!> ^ "- ^    ft  'f    0    ft    ^^^ 

T> T 
t   T 

■r D 

r i^ N. 
— -^ •■< 

T* ^   .♦ 
■ n ft ^ 

i    i    i    t   t    i   i i    i   i t   i   i   i    i   > 

I  t\i  ^J   fM  t^-*  'M  ^  ^  ^   '"■J  ^   "^ 
I      I      I      I      I      •      I     I      >      *     • I     I     I      I      > 

r -4 -t .t r •-< ^r <-<  c -< -* 
^ -%j   ,j ^ ^t  i   i 

i   i   t   i 

'■j "M   "o f\J    M  "0 '■J rj i rj "y 'Nj fj "^j rj ' 

66 



7?7::::r.• .*;rr.':.'.*.'r' * * *.'• '• '• • • • • 

t • ■ • • t 
^ ii> js n u^ i^ 

I   i   i   I   i 

•   t   •   • 

,    I    I    I    I    I    I    i    I    I    »    I    I    •   *    '   t   •    •   •   *    '    *    •    •    • 

I   I   I   I I  I  t  I 

^ ^(   -0 T-t 0 .3 r^   ' 
r*. n j- T .0 LT ^o ' 
C-i W  »^ O 3 -3 C-I   r 
rj ra o ü o o o < 
• •■•••* 
I I    I I I    I     > 

rs. •-• r j- ^) v£> »«* ■ 
"> r,  "^ u-, i^ ^    0 

■  -1-  N.   f^    0   -^  ^  O   "0  ^  rÄ 

•H» --«  J   %» 1^    0 3 "^ »"O  «H 

I   I I t   I   I 

J» -»c:i^*»-«^*^*-*^ 
no  "3-30  in -a 

1    1    1    1    1    1     1     • 

^ 
!S   .fl   "^   "^   N*   T)   (M  «J 

K.  ^0  J   J1  W  ^ 'M  «-1 

,t 'ji K»  ^ INJ i.» t T in ^ 

n o o o r> o c3  on n 

I     t I 

.—«  T» ■" —* M '"» ^t  ^ •-( rj 
N.   J■c^J'\J^Jr^■t..■^•-^■*, 

j o o c? '"^ ^ J -3 a en »J 

^   *4   •.)   0 C   ^   O   O   ■ 3   --<   ^   »^   "3   '"» 

■    •••••••••••#• 
I    I    I    I   I    I    I    I    I    I    I    t    I    < 

0 0*  tD  Lf> kO  C"1   ^.^f*1-*   ©   "O  -O   »^ 

■3-1    3  *3   3 O   '.1  O  fM   •-*  •■<   »^   "^   »^ 
-j t3 <■--> .3 ^ rt r-» -3 rj    aoo Ti  rn 

n -r %J   T T ir\ \j ''t »^ "'J »^ "^ ^ "^ 

f»*  .•>*-* ^ J- ^. 
X   -n •*. f r fv 

t  (T  ^  fO »^ *^ ' 
r ^  o   ? «H ' 

^H    ^   "O  ^   -"*   T  T!   J> 
'   ^1   'Vj   i^J   »-< 

1)1) 

J» 
w N.  ^J   O ^» T 'T- fJ   ■ « 
.T -o * '-i ^ K   n -^ e 
O  "^ "1   ^    O  fVJ  *\J  M   » 

^1*4    j   »4  ^  -(   . 
TO T -n r> "3 •   •••*• 
it i    < 

; or  o .y oc -o -.i ■ 
■   f\(   ^     3  N.   M   t"' 
>   -1   ;-)  •-*   .4  M  ^j  ■ 

i^ i,0  O    J1   .P  W   S*  N-    0    *   «H 
J   ^   *-*  -NJ  "O N*   -o   -O   J-   •-«  T 
-j, M ~* •— rs  o  r'*Lr*,fN'" 

•  •••«••••** 

. .t i^ IM -.-> .- - -.- M n — n 
i r< ^ C M ^ -» o N. r; _.-\ ^ 
i r-i ^.l -O ■« M * kp w« T r .. 
. ,t ^ * * J- -u »-J fvj •-* -^ -* 

s. K. -^ N, r 

lilt 

-    (L.I     ^   »O   -1 

) 
0 

■^   O    i'  "^    - 
• '  .**    ♦   —  T --^ 
o IA .n  r» ..f -t #   •   •   •   • 
iiiii 

• 
i 

I   I   I   I   I   I 

~4     0   <J   ••*   -t -r-c-*o.r>   «■«■-» r* «^ *-> 
• J  .♦  N*   «-<-»rvJ   *   f   f   "I"»*. 

^ o f"^ -3 n r **   o "^ ^-   **• 

ill) iiii)i 

.-» .r -* P *-* P •-« -r '•* o 
*.  t t -o ^ '"•| ^ »-• ■■* i 
it  

t j * •*  t * s r * •* 

t   T   -t   ^   *    ■*    t  (T ■^■JfT»    t  N.   .n   --    ?   "* 
>  (^ .0  ^r   ^ N»   ^J  M   "*   *-* 

J-J-J-tJ-J-     t  J1   J   •*   -t ^JJ-^f^J-t^ 

67 



««••••••t •   •   •   •   • 

,»°c?°°^^..  

•    • 

* 4 ■* *• T 
■t *« .0 « 
3 90 S « l^ 
w* wtrv rt rst 

1    • •   • 
1 

fT> T O ^ •< 
M -t ff O   Lf* 
«4 N « ^ M 
ON * M •4 N. 

  
I   I   I   I 

-«^-JSio«^)"»«^™ ^ * .0 ^ •>. o^i1^^ 

«1 ^r) o -< iO O "j 

.n «o K. *) * -» ^o 
r^ N. fl J> ^ N. 

O o *4 f\J »4 <H 

• • 
1 

*   • 
1   1 

• 
1 

• • 

■^ ?* T a O -■J 

lP T ■o ^ r* f*J < 
.* « « JS «4 •4 (J* 
L^ t •^ ^J •-« r ir 

.    . 
I   I   I   I   I   I I   I   I I   I I   I I 

77777 777:7777777T7ffTrfrfr;fff-fff 

i   I   I   I i   i    i   i 
11 ,-1 fy '^  * .T »^   I 

I 

J^J'J'JJ'   >*-■'•■*** J   ^   .T    T   *   ■»   •» 

EJL. 

d 

I I   I   I   I I I I   I   I   I 

J1 

S J" " ' J ^ ° - o 3 ^ 5 ". o ? ? /: ^ 3 ^ '^ -^ .- o - - •: - - - 

^ -r T -•«..» ^ _ i- -j ♦•«•'<••''-; ^ ^ ^ " ^ '^ ' 1 T "- 7 2 ^ ".^ '^ ? --^ '^ 

c? 
ft N M -t   v  J> •*■   J" s?  ''J .^ -*  •-*   'J^ 

■»■ * -i ^ ^ -N -*  tr*-»"*^r>*-<^ 
,,.,.(,-,   v^    r.1   ^.   -^   NP    "*     ^   -^    ^     .♦     "t 

-■»   N.   J   'NJ 

T  ,\)  »VJ 
^ ^,  ,_ .^ • ni ^    r •*.   p  -r  ^   -4   -» 

tf 

 ,•,•.•; > ■ - • 

^..- ^ >.- ■— - - -; ^ ^ - =■ - - -; - ^ ^:^":";" v ^ 

  
I   I   I   I   I   I   I   I   <   I   >   ■   ■ 

,  
I   I   1   I   1  I  I  I   1   >  I   I   '   I   '   '   ' 

77V^T7^?7V^77 ^777777777777777 

r  -t   * 
— ,v  *- 

t  r -<  P 
.^ rj ^j ^t 

T^   f-t.»   f-»   r»-f 

I     I     •     I 

T   ^   .T -t   »■»•» J    »   »    ♦    ♦' 

68 



 )   I I   I   I   •   I   I I   •   I   I   • 

3 O O OOO O OO O O O O O O O O O O O O O OO O ^ <3 

^   3S3SS*S<J,5»^M(riAty>o^i-»o~5-2f';J-2 

#•••••■••• 

, U> "> N « .0 -<  0"^ 

I   I   I   I   I   I   I I    I   I   I   I    I   I   I   I   I   I    l   I   ■■   • 

1    '    '    ' |    |    I    I    I    I    I    I    I    I    I    I    I    I    •    I    •    • 

I     I 

o .r» o ^ P fl  fl ^ -^  0  0 ir  ^ ,o j  o  n o 0  n  B  o o " B B c 

,* i* * * * * * r r i i i i i i i i i i • • i '''' • 

^ ^ _, j ^ s. rj » ,T T i^ ■»  o a- 1« P» ■» "> e f^ N. ^ .0 r. ir> .'' .n 
P    .3   -3 -J o    i ^ ^J M ru M -l r-) 1 l»   O M f-J o rj -■> -i c;   J -5   3 a ^ 

"        ao0300r3r>C100ra30nOrjOC30.3'3'3 0WO'3 

r 11 

"     X,2rf_1^^rf^-.-icjr>oo'3Uoo<=.3oaua^oo 

~ i< M -1   o " ji * i   t -r   r IM -c -" r J- ^   * »- -i £ ^ if, '' *- ^X 

r r r * r * ■ • ■ i 

L*   H T T M   J rvj M f  1^    .1    »   .0   -■>  ^   ->  -C '2 ^ >0 "A   "I - ^ ^    «    R 

 "   '       I   I   I   I   I   I   I   I   I   I   I   I   I 

«ID»-!'"    ".OVII-"-    DTJ'X'^'-l-l^-IM    0'-'r-'r','^-♦ 
ft   • «,   ^ w v.   ^ ■*•   y   rs  —   t   r 'v '-,   #   -^   ^   ^ •" ^i T-  ^ ^ -c ^ ^ 

& £ 7 * r •<* % ~ ■**••" * * ^ ^ *>•"'**'* '''", ""/'l'', 'l 
'   '  '  '   '   '   '   '   '   ' i   i   i   i 

,j\  t  • r^ •" ^ 'M —* "^  •    ' 
■   I   I   i   I   I   i   >   i 

o n .-> .- o .c r o n r  f 

^ *-j rj   •> r^ ^   t ^ ; 

o x   o c ^o  c .c   n p c p r ^ 

69 



<r<rw»flf>kD»ot3*>*fl<r'*^wj*cr *^ ^ M i*^ o ^ w 

*    I      '    *    I     •     I     »     I     I     I     I      I     •      I     •      t     I     I     I      I      I     I 

|     |     |    I     I     I     t     I     I    t     I     I     I     I     I     I     I     I     I     I     *     t     I 

I     I     I     I I     I      I      I I 

c a o j) 'C ;*  ^ c o >c n o e »o  a .o ^o .n ^o o .a  o e 
X •  

rauoooooracaooooaciaoaoaaooci 

'' *'' i r i i   * • • 

-5*      iPf^«T    T^    3  1*   'i '-3  is*  1**  T  &   3   r*  LD   -*  i* <T   T   -3   l?   ** ^U 

M   ■rN.<,».^jT»-<v0T'^'3^\j'^r»t-'>-**)|,,^^-*',s*-':iN- 

f*-    £)'\ii^^^C-j'OK.^r3X^    T  J>  ^   •-* T  'O  N-  ^  ''S    3"» 
>4    ^    ft  fT »s*   ^   T  M  W ■",>  «H  'Ni  'VJ  lA  ifS   T1   ft  ^   '0  (\J  *■<'-<-*   -t  ^ 

(j    r^ ^ ^ -^ *r r^ .t  t  t .t ^r -t •J' J* ^ >  ♦ ^  n IT  .•> ir*  rt r 

.o  "i  • "^ f\( .ft 1*1 N. sr er •»* -♦ ^ ^ »-• CM .r» "0 '^   o ^   ^   o r» 
^ (T 'T H in xv ry   0 T cv  D ir. « w j- CM ^) -c ^ o ^  r ^ ^ 

N   o f\j o .- ^ i^ w ^o »^ rs. *J *■•» j» ,» LO «^ 0 ^ -n IT rj o N.  t 
^     rgt\jfNj^»4W'^r3c,nM«jrvjW«H^(WC»arjN(MN»^^ 

,p   y,  .^  r-,   ^   w[i   _j  ^ r«   fvj  i.1*  T  "M  i«   n  ,0  N.   -n  "^  f\J  -o  C3  N-  r\j 

* i    i    i    i    i    i    i    i  

U    -•• '-    •) .-i r i   -* -^  ,-' —   n  I.** tf*   n 'fN LT I*> T ;ft — '■,' T»    "> -> f 
rvj M ^ M M ^J fv ■sjfM'vjMfsj^i'yrjri^j'vj^M"^'^ ^ ^ 
i   i   i   i   i   i t   i    i    i   i   i   t   i    i    i   i 

r '■*  r •-*  P -*  t  ^ ♦  ^ *-♦  « ^i  f» -^   ^ ^ ^  o -^  r «^  r •< 
8   ^ -I w* H   i    i ^ ^J M -. -.   i    i ^ ^ (\. ^ -■*   i   t 

tiii iiii i   i   t    i 

X  

70 



oooooeooaoooaooooooaeoooooe 

* * ' * * I I I I      i I I I I I I I I t I 

w  ooooooooooooooooooraoooooooo 

J. -3  „1 ^   -J   B  T  ^J *   J    c^M^l^ao-«-!   s-<v."-^JN^j-^ 

M^S   nnjrvjotrj^jN   ^^■»•^O*1^*-*  ^^NTCw"^--*^ 

'   I*   I 1 I  

CD     t/  -^    .^  O   -n   U^  k,^    ■N^C3C»-,3^00C90   C-'   -^   -"»   J>  ^   >-■« ^   _>   L^   Ü^ 

• • ' vTvrrrvrrvrrrrrrrr 

Orsjrvj^^ii -.-\,-sj^^ll wvM^^lt »^ 
I    I    I     I i    t    I     I I     I     I    I 

«  

c 
i 

.^ T * -< .r x r   -^ T" ,-    T   r    -   —  N.   r^  ~. 
•,     j r   - -^ -^ ~' .r   ■> 

L300JO-3'-J-J(-JJ    J O  CJ O   O   '3  o <r> C3  -^ 

f r s. t? *"• ^ 

i    t    i    i    i    i    i 

r) o .J o o o ■ 

i     l     •     l     t    i     l    l     t     i 

^ —   ■-.   ->    -    ■•  -)   -i    i   i 

r J -* v ^  3   ~ 

N   j -—^ ~ 

i   i   i   i   i   i   < 



5 g h. Q 

U     IU w e fM o T e ,0 .r .* IM M ■» IM «a a as <o ir>-* "> <\j o soe»<«4aoueaoa>4»4»4«4aosao^«4 

^•«•«^«iMvON.^iAiM^i/N^n^i^^eeni^o« 
j»   iMnmaxiMiM(Mion«jiM'<)nm'4^«tr««« 

fO^7t«Ba00%IMI*)K^(M«^>lO«4iA^v4«4(Mlw>«4 
fl    *KO^UM«t>.l»»^IM«(MW<*«W<*N.<MO*^N. 

j/"   <rt e e UN u> .* »o n IM «■) o e >•> i») IM IM IM »H «« •< o «4 .4 

OIM>'S«'M^)>CLrN.(MU>a«oevO'*>^^lk.w9> 
«IM9«*40>9HTOI«.-3r^l/\f«>l£^^«?0«<HN,sO 

M   N>«OaOir^ifN^)kA^ii\in^0K.lw\0^0^lg^fO^^I\i 
O     U^i/tUNsOAtfi<O\A^O(O^«CKK>^(wl^N.ls,h.i^04e 

M>4mN.aoa«i/\u\m^iinwea>atAf>ar>i«>4>4 
N e.e>4?<o.trtVfq9>ifNeei/«n<4X''M9<»c3rj> 

w     •<00'\IMIMM.<.<OOOIMIMIM'VJ»<»<00<3^1W 

I 

M9^-'>Jf^'^<J'M*4(TA-t^-f^^^v0JNI,OOLn«4O 

I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   (   I   I   I   I   I 

I   I   •   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I 

,»(r-tsO~4tr<HtAv«.t<7«.t>o«4«0v<.o«4.*fr.t«4.o 
8 •4MIMMMII ^ fM M w ^    I     I ^ ^    I 

I   I   I   I                       I   I   I   I                       I 

X •  

t>    IT ^ ^ ^j -* o 'j o o N» >r in ^ ■•> ^ -H --3 ^ ja ** tw x ■* ^ 

III II 

r :,r  -* ^ :;■ -»   0 « o ^ j  fi o   -  o ^ K.   J tr -j T "< -» rj 

^^       C3   T    I •>  O   --S   •-(   •««   *^   H     3   7J   -3   »-4   ^4   .-1   <■(   ^   »-1   ■, •   »H   ^   .-<   -H   ^4 

—  ^ T T» ■"» if '"i -* ,'* **% ♦-« i »o -o   fN ft« c^ '"') r» -4   r   o T* ,t ir' 

■r T fr -*   c r\j ^ T -o fo r -*  n « ^ *> %.   t ■© ^ in »4 ro ir 
v ,t  o   T »4   3 ^   ^ *o  J- ^ »^ r  "" fj 'y  „r   C r-^ -r  .y T» -» t^. 

;J  -^   -H -'   T, r^    "  .n K,   ■ a ^T  '1   .+    IT*    n   -1  :\j    -i   »^     i ^*   »*  "3- 
f^.   -J     C   "*      *,,   T»   J-     '"J   "1   ^    v;    ^   fVJ    ji   gj   -c      ^   ^^      J   ^   .* V   JN   ,J 

- T' .•• ■»*  ^  r -^  r • »w *~4 ^ "^ ■* .^ ^ •*• t. *;  r» ^ .♦ '^ —t 
M N. ^j   o PI   - s. "i o .^  .» ^ N -n f«*   r "^ r»   > r» '.■» n N.   ^ ^ 

I    I     I     I     I    I     I    I    I     I     I     I     I     I    I    I     I     I     I     I     I    I     I     I 

OQ r-        -^      ,-,      ,-,       ,--       ,-      ,   .,      _,      ,._, p ^ ^      .^ ^ ^      ,,» A       .   - ^-,       ^,      |    ,        _,      t-,      _ 
(M M «j fi  "v, »vj !\j *j rvj ro tM Po f\j ^ I\J f\j f\i rv ^ v "i r^ "o -^ 
I    I    i    *    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I 

O    "VJ   M  -4  --*    I     I "< 'VJ  M  ^  «H    I     | <  M  r\.  ^  -^    I      | 
I     I      I      I till •      I     I     I 

ar   -c f   r.  -r -n x '»■ T «   c   ;r *■  v <r  -c t")  -r i    r- i*i w   -r ■*■ 
«  

72 



Soooooooooooooooooeaooooooooooooooooo 

' ' I t  ' I t I t  ' ' ' ' ' \      '        1 I I I I        lit 

«oSSSSSSSSSSSSoSooooooooooooooooooooo 

 ' I* * I  I  I  I  I  I  t  t I • 

i i i i i i i i • * i i * • • • < • 

Ü   3 ooSoooooooaoooooocsoaooooooo 0000 = 0-0 

* * * r * r r * r *' r 1 11   • <   1 • • • 

SiGiimS~ol>.«vßw^»Oi\jf00l>.>0*'»Mirir>^M»',>«5«'<«'»^^m 

w SoSoSoSSSSSSÄSSrü««««,**»********^^^";^ 

t   I III 

M352j*^Si«iC^o5?-.Ä«(j.«j),/v*oo<sj>io*7'->u;j;5^jj 

  I     I     I     I     I     I     I     I     I     I     I     I     I     I     I    I     •     •     • 

m   acaaejoooaoo'aooaooaoooouaoaaoooooaao-aa 
???IIITI IIIIIIII  

C  

'   '   '   '   '   '   '   '   '   '   ' i   i   '   '  >    '   '   '   ' IIIIIIII III 

Üo^5jab-jr?ocr)ao-..5oa-» = o->^o^n-500o-300f3 000 

* * r * r i i i i 11 11 11 11 i i i ' •     '   i i i i 
^_,^.      ..    .«.r,    ffV^    -1 ^    Cl^•:,    P»-    .-TJ^    f-^-v    0!-.-l    P -J ""    r   1 'O  ■••    T 

0    Sooooo0 0ouo--i-i---<-l--<-<'H-ca'=^t3=°^^-';^'; 
'* * ••• IIIIIIIII 

r>j ~l  Jr -. n -v ,^ --. ~- r ^   c T 'J r>. ^ -o - t>. " LT •■> •>- ^ ■= ^   £ T u^ ^ -» -< J  r ^ _^ 

.,,.,,,,, ,.,..,,••«••  
I    I    I    |    I    I     I    I    I    I    I    I    I    I    I    I    l    I    ■    I    • i    i    |    |    i    l    l    i    l    I    l    l 

*  ^     «   K   * «-,   _ ^ r , T r -*   o .♦ r., tr« ■ >   .) -^ -i^ ^VJ "J  -t   f "i  -< n   r   T   T-   n  -> ^ -^   ^   T 

i S o S *. £ o -,» r c PJ ' i -. rj 3 j "- ^ ~ -^ ■"' ^ i ^ ^ 'r ^ r i ^ r" J i ü 
u   Ä ^, ^ i o i- rS -? * » > .,-N JMP IM^ " 'p ip •.■M-< r P P c o o .o ^ J> * -M ~ - 

.■■--.#. .•.«•••••••••••••••• 
,,!     I     I     I     I     I     I     I     I     I I     I     I     I     I     I     I     I     I    I     I     I 

*?:* 1 ZZ Z *£"*••*''■''■* r •v ■■ -^ *■-*■'*'■<"*-"' *"'*'""* ^ 1 '2 Z ^   ^  ^.  rvj ^ -r T Ti  -i   0   ■" -^ IP 'I -"   S " "   ♦ o   P -i   P  PI -T- M »»  -•   0  M ^ 1  -< ;-« ^ T   P 

.,,,,, ,   «   .   .  
i    i   i   i   i   i   i    IIIIIIII 

,<,      ,     ,    ',    ,    ,    !     r    I    I    I    I    I I    I    I     I    I     I IIIIIIII 

 : ' ' ' Z '. ' ,!     '   .,   o    -.   P   ^   'P   o  IP r- ;7   -- ir   r^  ^   -    -   r-    P   -  LP   "    -   -i IP  -> IP   r-  .P ''    P ^    P   -i L~ 
0 ' -H   ■-<   . J     J   ' IT ,.,_<,<.,,   ,H   ....*.-.,*_..<_..).-<   -I   -' 

>c   u   2 f  p ,r   P   r  r  r   r  r. ^   p c ^   r .;)  p  r   r-   r  ^   P  r   P -f  c .r  r  n  P  r  P  o .0 

73 



ooaoDoeooeoooaoeoeoeeooeooeoeoeeooee 
r r r r r r  ^.. 

ü    ooeeooocscaoeooaooooooo^Doaooooooaeoao 

^(^JC^Ji^J^i(^J(^J^J^((^J(^Jc\i(^J^^aa000•^•^•J*'-,*4(NJ•^'^^^•^'N•^'^c,0 

I    I    I   I   I   I   I    I   I   I   I   I   I   I   I   )•   I 

'' t '''''' •• r ,•*••' r' r i ■ 

■ i   i   i   i 

*,,*, *     I   t   I   I   I   I   t   I  I   t   I   I   I   I   I   I   I   I   I 

«•••••.•.•*■..••........••...******* 

IIIIIIII I      I   I  I  I I  I  I  I  I  I  I 

.   n   ^ r j,  t, ,(-   n  r ,p c n ^ .r  .■■ s o n ü  c  r  r >r  p  c .f  n  o   o  a c D f p ,r ; 

(v ,y « ,c o a f-3 c '-J ■-< r c ^ ^ r o -» D f -« ^ -^ ^ -^ ,0 ■* •-• * "^ -0 * ^ -■*—' "^ "^ 
«, ,~1««now'ri-s.-i-niv-"ru- w^^-w O'^onj-' f .c f ~* "l '!> r^J^T""^ 
J    ~    ,,   ., r, ^,  .< —   „  « ^ rj _, ^ r;   -! r   M -I   "V   rt ^   -3   =  n   rt  ri IV   ■«   •»   <" ") -^  rj r-l ^  -^ 

• •    •   •   •  |    |    I    l    I     l    I    I    I    I    I    I    I 

^ rsj  •> j  * ■* j- .*. s   -.i ~i  o^j  t ^ u\ ~> J  3  i-fOT»-»^oM^N.  rr   0T%ij--i 
i,   ,   .^ C   -, -j   -i   -g ~j ^j "   n  j   -) «  -) ■■>   j -»5   1  -f   o   j ^ ^  ^ »r   J ».   J -t .- N.  T M -H 

C    ^,^^^^i-H^.-*--*-.     ;  .")  -^    -;   ^« ^t  ^(  "J    \J  ^    j    3   f\J  .M  ^   O  "3  t-3   r-J  ;-.   -^   "3  o   -<   ^  -H 
t>    .-j .3   ^ c-,   ^   , ^   j, (^ o   r -3 -i  ^ ,j _3 ^■» o n -3 r) ra C3 n -3 -j o —»  -3 (^ o a -i  r> c- o 

IIIIIIII II 

^ ,,,_,,,,.,. y _, - », «  -, .-, .. •« rj ,r r •-> i-  r "j "^ M  "> ■» rJ -t AI ; *i p ■" 
^^   ^T.-j-ww^^.oj  D'Pfo'OLr^,^D-tT"i's'I=~'3rt.rir»   3N»^^r   p™ 

'*"****  I    I   I   I   I   I    I   I   I 

s,    ^   -r -i  ^   -i    ?  ■.-,    .    p -^    n -j   .t   -J   ^J   -T  ^   -•  -•   i   *   "•  ^   ^ -"' -f"   ''1   ^  ^  ^ ^   "^ '-  r-:,    ' 
_ „   .   ^    ,    >  ,r    ,-    T ^ ^ .~  -r  iv.  C  T  n  >j x J-  -o  •■<   J  ^  ■•" ^  "  "■■ "^ ^ ^  ^" •■■ J1   "" 

>.    T   v^   j  i.   N.  ri   ^    -   ,P  -   "J  .1  "-   -!   .t    f  -^  O   rM  1^   v,   -,   ^  N.   ^    rj  _    -    rvj   „   ,,  M   „  - ,   ^  -j 

-■•••"•'*• |,,||l|ll 111 llllllllll 

^   ^. , r    ^*   ^          i *    -«.-."    >    j ,<   ,■> »H   p   r   n »^ *» -^ ^« i" v  •♦ v-    P  '■'   ♦   p   r ^ \ i 
■ - ~  -c         .   ^    j    -   r   r -.   c   ^ ,,„   .p .-.    -   P   \J ^   r J ^ ■"-■"»■ -"-J "^ "" "^ ■*■ •* 

N    , ^. -rt-''-^-.^-^«-- ":---'''?•■» P^ rD,jr--i,^-'J' • « -P 
u   ^. -, ,< ^ ,-i -, ,. ->, — ■/■ .t f t j LP p 'j~ ,P .p ip  p  p p p c o -c  r   -  p ,- -t •" p "■ •- 

**''*,    I    1    ,   1   I   I   1    1    I   1   1   1    I    1   1    I    1    1    I   1   1    1    1    1   'l*   ,,    ' 

♦ - i   .j  - —> "v. ^^ ^ *' -^   p "o  ,t ^J ^ p- ■>*   r P"' ^ P' "^ ..t K   r P^   c   * "   "- a- 'j **  j 
J    .~      ,  s,  ^     .   -        -   ■-   P        ,   -   _   _,    -   ■-    t    T   i-    -   -   -   ^     T   ^   -      p     »     j.   _■     P   ^-  >.-   .^    ■■   ^ 

„   .„   ^  -^ s.   ^ ^j    f   -r ,-   -  ^ r^    .   -P   p   p "i rf-    ^^p^-t-j"^   ."■  P    ^^i-r^-p^,    ♦ 
u    -,--■>,•»  .-  -•  ♦ • ■- -  -1 w ^  i  ■> ■   -^ -   ^ -. -p r., M t IP .-  •" *- ^ ^ *■; ^ ^ ■";   , 

,      I      I      1      1      I      I      1      I      1      I     I      I      <      I      1     • 

I      I      1      I      I I     I      I      I      1      I      1 



u 

^lilliiiiiiiiiiiliiiiiliipiiiip^i 
^SSSSSSSSSSSSSSoSSSoSSgSSSoooooo0=0=0 

 I* * I   I  I   I   1 

...... ( 

rTrrrrrrrrrrrrrrrrrrrrrr.rrr  

o P   p   s  0 n 0  o r .0 j? 0  r n .e  n f >e  0 .0  c o   .1  a  ;  n =  a   •;  ^  -^ c 0 r e ,.■! 

js o Lf* r» JN o '.^ a 1^ f** ^ O tf* 0 '-T 
-NJ "^ ^ -» ^ ^ t/^ 
ro ^ ^ •O "^ *) "^ 

:      ■O     ^-      ^ T     <-•    "^ 
I W   * o T n •-• 
, ^, ^ ^1 ^ 'M PU 
^ f j ra o o o C3 

U 

1 j\ r^ fo T ^o T 
t v- ^ T ^r w ^ 

V)   ^   '^  N1)    J    ^O 

> x fs* (\j « i^ -o ^i » (0   r> s> -f 
T r -r s -* -t  :   ^ ■* ^ ■■=■   P ■ 

-   O   rs   '3   C1   CT   (D     3   O   O  'T   "D   CJ 

I t   I   I   I   I   •   •   (   I 

)   W N.   ^  N.    OVj^i-OOJ^Mir'.T 

>  c_t   o  ID ~     ■>     1 C ■-) >'3 '3 n a o 

1111(1111 

: K. -Ni .-j ■:   ■O r 

i  o -\ r 'i *■* 'ß 
'   Ll> J .£)  ^   ^ ^ 
> tr e^ CT 11 o c: 

,   r*!  1^   Ml   '^   (\j   "*i  fA   "H   fVJ   ^J   »^ 1~    "^ 
O    "3 

1   rj N. -f M  fVJ T 
•t f .^ W  .-. -M 

■      ,1 ff '-T —<   '-i "^ 
1   W -* ""I M  ^- "^J 

h* ir« N- ^ ^ ^ ^ "^ 
^ -*» ^ r Lr r «s.   ;■ 
J-   fVl   ^  N.   N.   »VJ   .-i     ♦ 

« -t ^ « ^   T    ^ 
s. r -^ r *   J  T* ; 

.** ^ ■-,-. f\j f». -< ■-* 
o -.1 ~* *M "i 
• t • « ■ 
I I I I I 

j r- -T ^t 'O    -<  o N. ^J  -^  -* 

^ CD :3 "3 r3 ra *-« »^ ^ •-< «H 
• •••••••■•* 

I     ) I     I     I     t     l     I     I     I 

C3 ^ J- .^^■n-*''^*-'-«^ 
.!* r> '" -.t T^ j * 0'" "^ 
•« ..-i N. K.    r*   •-*   «H   •-*  ^5   N.     ."V 

•     •      •     • 

1  * ^ .r r«  * T 
1 ^   - ^  o ■- AJ - 
. r\j -^ o '-3 --^ fJ ' 

I     I     I 

1 •** -n H ••<••* LTN 
. ^ ■>> K. nj  r "j ' 
'«   1.^   T*  r^ M *0   X! 
»   --  »r   -r N.    P  f 

 I 

4-  ^  -t   ft 

r-i  —»   f   -1   T  T 

-J .."■ /,  - ^ —< --<      J T   -.■■ 
-^   Cj -^ •■■' 

■n r J   N. >r n 
tn irs Lft    ^ ■f> n ."*   U** .^ ? •   • •       • 

|         1 1 
• 

1       1 
■   • 

1   1 

r\j nn rv N. n •-1 -\   « i ir p^ 
.-, ws -■ -i 1^ .p r ^ t -* 
0 ,r. \j 0 w ^. N.   N. »^ -^ 

-■■ '-} '-■ ■■^ 
^4    «1 ^ ,(> 

^ 'v s. »w  .*    ♦   n r  .r    ^   ♦ 

.-> j- ^  -r j- ^   ^ r   .-3 ..'  NJ 

P r P^J^4   t ^ *^ ^ -^ 
»•••••••■•• 

1 1 1     1    1    1    t    1    1    •    • 

-j ^- -r   .t  -r  ^ "^ *-*"*■ "^i f" 

s» f^ «  ^ I **   f   .^ ^ i~J  T   -t 

A r1 n,»*-'^^-s-r,*'s-Nw 

»   • •   • 
O   n    3     ■»  r-   —!   c-i  <-. 

|       I      I      t       I       I       I      I      <      •      I      •      •      >      < t I I I I I • I t I I < I • 

• • • •        • 
■^4 -H ^1 "j 

 •  •  •   ' *  ! ^ /, ^ /, ,« 
-, .« -- icwi   "N -^   -> -> in '■•    "  -'   .■> r? 1" — :r> r-i i""  — t^ ^   rw 1"' "3 -« 

^ -; ^ ^ ^ ^ ^ ^ ^ "'- ^■•"'-"••••'•••-" 

75 



<? 

^ « ir> 
H. *> -t mixmmmmiummmrn U   2 o o ee e o a o e o a o s o e s o o ooooooooooooo« 

■» 

a 

• 

N. ^ (M lO •< 
««•«as 
M in K. 0> a 
(g <vi M (y « 
•   •   ■   •   • 
i   i   i   I   i 

•4 
■r« 
•4 
"O • 

1 

a o< 
n CM •  # 
i   i 

f\J »'O CO (NJ ff* ^ 
i/< g* & & m & 
»0 i/> 9« <M ") ^ 
»< -< o -< rf •< 

IM 

*4 

•-4 * 
IP 

N. » lA ■» * ■»■ rf-irf5>irM»<-»«4'iA-»-»^- •4 e 

t   •   i   i   t  • •• ttt 

T n 

I    I    I    I    I    I    I    <    • 

«)is.*o«00M>JJ^-'-<aaKJJJ;«^*]^ 

^»•"»MM-^U'-«'^ ~- ^ U> " M - M tVJ 

T OJ 
n «0 

U1 ^ • 
^  v£ < 
Ho« 

e H "0 
H T (VJ 
* ,0 IT 

w 
H 
(J 

w 
o 
u 

- ^» ^I 0. v: v: :^^i;,..•?..;.;.,. ,•..;.-.- .•;.-,-.- .- 

UäiüUUäiUiUiUUiUUiUüU 
•  •  c  r   o   e ?   5   n   r   r p   C*   fl   f -P   o  -fl   0   5   0 .P 

N-   ,3 o o s.   T»   o    ;■«  J3 tf» S. -rt . 
T   -t rv   -c    r    ^    T   "J    3 fl ,?   T   ' 

? *^   T<  .i^  "^  'Ni *" vT1  "O ^  ■ 
• ^M-^'n^ ^ .r ^ u"* ' 
,   f\j   ^    T    -J    ^ --» ^   ^t —    ' 

I    i I 

f   '-)■*' N.   «^   f .* ^"^    0' 
,   :   f^,   r    -, fsj .-, r,j a- N. 

3    j L?  n ra o   J "^ ^ "^ 

I  t    I 

(N.a0   t  >0   0^^^«- 

»   r3   --»   -3  -.3  ■-■'  r3   n   O   -1 

I      I      I t 

-n^* •««%. i3 .p r^ i -\ -< r« "> ^ ^ ^ 

.^ j JN -r ^ «• ^ CJ ^ ^ -J ^ ^P -» "^ ' 

uC   *w   K-    T   N.   »^   'si   L>*   ^   -^   ■*   "^ - ■ - 
>4    r J    ♦   T-   .-< --s   -»    " ^ T   -. ^ -H ,r   r 

r^. ,,.,-. N.   ^    r   ^  .^ „ -v  ,-.   n ' ■ f* N- 
h»   y T«  ■»j  -r f\j P*-  'O "^   o rj   f ^ -• »* 

N   ^- ^r T T f -•  .- .r ^ -n r -H " 'M P ' 

• ••••«■• •• 
l     l    I     l     I    I    I I    < 

«.,->,•   ^    - j   -t     .**      >   t^»   N,   ''     ^J   '.^ r",  •-,   ' 

gf*  --.,-,   T. -^ .f  -r r^  s.   p   ^   n   t --i ^ ^ • 
• •#•••••••  

.4 ^   i    I    I    I    t     I    I    ■    t    •    ■    l    ' 

■  \; f\t   ^   T» ^  ^J  "r> t_^ •*. 

-^ r-' ts. -f "n N. ' 
,>   r^    -r   „■'   "J  '*  f 

i  r» "o —« "M "^ ^ 
.  O    -3   -3   -"»  r-»   ^  . 
!•••••• 

I      t      t      (      I 

; 1, -- .♦ - f N. 
. » -C .J N. J .T 
.  ,<  f   .^   -t  ^  -^J  ■ 
s j^ IT* i!^   fN .r* p 
■    ■    •    •    •    t    • 

I  

* >. rr rÄ "^ ^i f 
p 

i    pTfM-3'0'^T'^N> 

I      I      I     I     I     I     I      I     I 

.    ^   ^4   ,4    f   S.   K-   '^   U^   T 

.^Tv»-^    -T1    0  fV   T 

:   S   ^     3   .'J  "J    J  ^  ^   ^    P 

1 ,p   0 tP '^ ^  ■* "^ ^J "^ ^ 

I I I I < • ■ * ' ' 

r «■-«.-* ■T* ^ ^ 

|       |      |      |      |      I       |       I      I      I      I      I      I      I      I 

0    "(    '   ^ -J «i r. ^ ,v-  y  t  r ir r   c ^ 

r j- -o .? ci  o   r ■£■  r r -r r 

-^   . ,,   -,   -   n  r   - ^  ^   ^ .-■'*..> u-   ,-• .-   r -^ ■ 

,    i   i    i    i    I    i    (   i   i    i    i    i   i   <   i   '   '   »   ' 

r   r"3   vH    -1   ">   r-i   ■. •*   "3   ^">   '■"•   T   «^   l"1 -5   l,P 

•   •   •   • 
c  c r  r  o o 
•   •■••• 

76 



a H » \fi 4 -O •o (j< ao 
^ o <P Ifi J N. in * IM 
* o <M IA K 0 T WIVJ 

•   •••••• •   •   ■ 
11111)1 I I I  I  I  I I • * 

IM 

* "» * 
»< * T 
N. 4 * 
u* & ij\ 

K o o « * * 
in iA v/< 

•< M «y 
* * j> 
m  lA UN 

^ US »^ * 
O C3 9^ N. 
M r<) W f» 

0* ro ^ 0 
O UN <Ni ^ 
U* M) (\J «4 
UN UN IA l/N 

CO « oo w M «0 
h» rn r* on v0 
pg o V <T « « 
«4 w4 o o O O • • • • • t 

*J aß -P m ra ^ 
*4 o ^ T ^ fy 
-4 M n o «-4 py 
ir ir l^ l/S u"v L. 

M  ^  UN (N( 
,*«   9. ^ Rj 

—       "^^ -"-m^oJNM0JMeiM^~'"'''','v 

f^ f*^ W  (NJ 

et r3 o C3 o a c3 CJ 

w "O 
1 

"0 
1 

fO 

1 1 1 1 
•o 

1 

• • • • • • • • 
e in o ifs o JN O !.■> 

00 « rr» -r C3 •^ m4 

v4 v4 w *4 rj og 00 

vO 0 p 0 r K ■r 0 

7 7 i i i i i • • i • • • • • • ' ' ' ' ' ' 
 •• ojN'aUNUNeauNUNOirouvoUNOiroiAOUjouNrauN 

~3 -3 ■3 3 '3 o 
(*1 

1 1 1 1 1 

• t , t • 
n .r O tr ra IT 
•o •^ * .* in IT 
ro ^ ^ w> ■'O tO 

an   or 0JD   ooo   o  o^ß   0.0 
o n  o .n   o  r  o vP .f vc   o 

T ^ 

I 

»O  T <D >*> ift "^ 
.,    N.   J1 T N-   M « 

(J*    fy  -o ^ ^ ^ ^J ?=»!i^i?iii^ii52ii5iiyyiiiii 
i ^ -^ ^ ^ o a es tacaocjooora  ooonorscTi 

^ D u~i 3 M T J3 
■ O f\i 0 ■'V ^ ^ ^ 
IT J^ U> ^ ^ **• ;^ 
^3 O -^J t.^ ^ '3 O 

I I     I 

t 0 "* 
ac C* »-i 
•-t ^« »NJ • • • 
I I I 

flO »^ -3 D »^ r\l T 
,* ir- "i -*• •"- "i J" 
lf\ ^) »-> «-4 'NJ  '^ f^J  ' 
IT if» ^0 ^ ©    c    P 

^^^T^^J^^iT'^« 

r^   ^   T 

•   •   • 

^    Al    r«   fV   ^   N. ir\   (T.   -O   T« ■ rj 

N 
O   T o   T-   J>   T1 

ri -t tT   r T o 
r^ ^   r.j   ^  m  O •     ••••• 

I 

, K. 'p -^ ro ir* t5 
»<  »-( -3 ^VJ N- fM 

,   vi  ^ ..^ T» f*) f«^ 
,   O   ^ T ^ T "^ 
,»•••■• 
I    ^    r-. I I I ■ 

I       I 

.       •      •       •       • 

r i f\ in ^ =r «^ ä'   n ^ ^J < > ■• ■»    -   _    , ,. 

I   I   I   I   I   I I   I   I I   t t   I   I   I   >   I   • 

r«5   > r-( o LfW 

^   X —  ^  ^    ^   (^ ä, M   «   ♦ «*  i »O M  .♦ M ^   '"» f^ m ^ 
O LT 

«-4  N. 

l    i 

I   I   I   I   ( I   I   t 

•    • 
S^SS^SSSS?? 27^7777^777777 

I    I    I    I    I    I    I    I    1    I    I    I    I    t    (     1    l    1    1    l    •    *    '    ' 
1    I 

«««•tt******* 
p^ (~i <r»  o   r    r* r-i 1^   ^  T L? ^ 'A 
-^ J ^   r- j> -v ^ J)  r ^> Ck. r1  c 

.^ rv  ^ 
T N-  "3 
^    N.   M 

, * —  r 
'  N.   N.   fi* 

) fO  "1  PO 
I     I      I 

r-   -N ^ ^ --)   n ^ o -^ in ■-' "* ' 
r*  r* rs ra  *-4   *4 <Si fV •* r^   *    * 

■ ^ ,,!  n .o  c  o J) D  D x 0 x  0 -r .0 0 .0 .r x .r r   n .c   o   :■   ?  : ■: 
.   •   •   •   • •   •  

t £ v •   •   • 

77 



,S3SS3M«JIMIX<SiM«V»M«<N<lgM~M<MM~ 

■*i   ^.^     S%  «"**   Si^   J3l   ■""'   "^   '*'   '^^  "r,'     *   f,'s   n',   '**   ''^   '"5'  '^   '"'   **'   u'   '*''   '"'   "*   '*,i!'   "'   "~   '   '    "'   —     '   " - 

?S^Ss~R;~ss;-a^ssso=,ööoooöö = 00 = 00=. 
J- o JO 
^ ^ >e 
000 

1   1  1  1   •   1   1  1  1  1  1   •  •   •  • t  1 

w> ^ f*» * o* 
M .t ■» ■* o  _ 

►«   »^^»O^ÄON-»^^^ 
u   ivis.i>.i>>h>N.>B««<e«o « « « e <o ÄflaOflOiT^O^O^^O^^^O*^** 

(NJ C\J O 
i J- •H 
« «4 «4 
• O1 !T> 

u   Saoooooooo-^»4•<•<MM"''^MV,'¥,",',:>,•» 

I 
I   • •   •   •   • 

 111.11' 

") e if> 
o oe ^ 
O 00 %£ 

(\J N. •■< 
■t ■* r 

& ■* *• a 
« ^1 f» fO 
js JN ro •-• 

.-•WO 
* T J N. 
OS «0 O «4 

^ M N. rsj 
&  ~4 \0  <C 
r«. ^ J "> 
(M rM N (\J 

o (M no cr 
ro (Vj o .0 
^ »4 o« a 
*0 ^O JN '^ 
• • •   t 
I I I  I 

sifJJ«??????H????n???????J???H?? 
o ^ o in o 

8    e « 7" CP o 
^   *4   «4   «H  (M   t\J 

mOlAOirolTOJNO^OlAOJNO^O^O^O^O^OUJ 

n ^ü  n >0  3   ft ^c  fl Oft   ftOO   OO'OO^   0   DP   ft 

ifvoi/>ou>o^oif>oirioift 
- * .» if\ ift 

fO f^ ^O 'O 

n vO  fi J)  o vD J) -0 *ß '0  0   n ■£>  « 

— ^laorjoaoooooooooooooo oooaoc^oooooaoao 

ac ,0 f« -ft ^ 
-n u fft j> 

,0    rvi^r^^JO-ft^J-t-» 

•    •    *   f   • 

OOOOOO.3  •<^-'^'H^^"«"-'  

I I I   I I   I 

•    •   • •    ••ft 

-\  r^l   «V   -^  "T   r*-i   ,4   ,n  iT'   -J N.   ^.  ^  -»   "T 
I   »^  »n  c.J 'T'  J"    J  r^   T    -t   X   X   M N.   .0   ^ 

^Lf>,'>r^,^'",'>J tJ N -t -0 'VJ I<TJ 

1   0  -r r,i IM iT  -♦   /N w ."^ 
1   c rj « fy "O ■o ^ ^ "^ 
.   -)   rrt N.   <-4  N-   LO   "^   T   L" 

I   I   I   I I (   I   I   I   I   I   I   t   I   I   I   t 

N.. o n >*> ^ N, i0  t >n r -* T -^ ^ IT* •-* ^ -* £ ^ ^ 

rf^T'.p to-^t ^ ^ K --a rvj «v M  p aT.n-*^*^ r> 
rw ^ ^ 1^* «c ^ -r   rs ir -^  j- .» ro (\J ^ o o n ^ 

„t D •-» .* T o  0 o T 
'.•*   ■*   t u"« "^  fn *  ^  -t 

•n , ., r» l.^ T« U^ 

-t O ■o V) Xi D 
■•> P ^( « iO X 

fO fSJ rvj »^ •4 O • 
1 

• 
1 

• 
1 

* 
1 

• 
1 1 

■f ^> i^ t? rA *-< 
•0 Mt V* W K. r 
«r. 0 -»1 t* n (T 

3 D n 0 K. O 

I     I     I    I 

.r ^ u-N ^ >-.> ^ ^ ^ ^ lf> ^ ^ ^ ^ 'j> ii> ,n ^ -J  2  J  * 

f  f f  1   1    1   7   1    1   l   1   l * 
t -t ^  -S1 -»    *   ^   ^ 

V4   ^   ■*)   f\l   "O 

L't r-    r, -n <?* —1 & d 
.t ^ tf-   T   OKl^f 

*- in   ^ ^r o ^ —»   fs o T r-  ;^ rD ip  en (.^ 
'--  -1 ^ TH ry nj iv) fo   j  ^   p, KN   0 ^ s. N- 

r   0  c  P   0 -D  c p   C   P  vC   •£'  'P '■t   X) ,r .p  o   ox   0  0 .P  i1   00  o & c 

78 



ooooooaoooooo 
SSSSooo00000000=00000 

I   I )  I  I  )  I I   I  I I I  I I • I  I  •  >  • I  I I I I • 

0 ooooooaooc'022 0 Ooooaoo»«oooo 

5 ? * • =-1 ^ " J; ~ " r; - 
• • • 

) I I I I I I I 1 

«topgir-tor* £ ^ rl ^ 2 A 
O aoooosaoooooo 

SoSSSooSooooooooooooa 
SSSSSSooooooooooooooo 
 .•.•.Ill 
I  I I I I I I 1 I •     ' • ' ' ' ' 

 • • 
I   I   I   I   I 

SooSooooooaaooooooooo 

■ 0 N 

o o •    • 
I   I 

* <NJ 

o o 

(VI rs- 

«4  O 

I   I I   I I   I   I  I I • < I   I  I  I  • 

ir»4vr'^«rs'eiDK-TU'0" 
"   o o o 5 o o a f^-a-4 »< M M 

JV M 
* IVJ 

H 

w 

•   • 
I I   I I  I  I  I 

I     )    .4  .4    I    •*    I 
I  I      I 

u. 
u. 
HI 
O 
U 

b 
O H 
gc u) 
V <• (1. O 

u. W 
H ai 0 P 
3 < 

H 
l/l S öS 
Z !/l 8 O 

y 1 05 

ea    oa'aracoo 
ill  

 till 

rr* T r 'T -^ -^ r1 T ^ T -^ T  r T 
^ T T ^ ^ ' 

L"*   H ^ lVJ  ^  *-**  ^• 
»f •* j1 in «(ci.ts" 
U      C-l   O »-l (-'   -5   -*»       1 

a o o ea ^ 0 "^ -5   O O  CT  O  C3 

r> _3   O  K.   "^ ^ 
t\J in  ^f   O "VJ «-• 
C^ 11   O   tn   i* ) 'J 
O CT» C3 C3 a o 

I I   ) I I 

n j-   C c3 o M ' 
^ -j ,H ^ m   ^ ■ 

„0 o  3 -j o a ^5 
u    r« C3 rs O   3 en 

•    •#••• 
I     I    I 

, -e j -A rs «; ^ ■> 
N. K (c (r en <-t rj 
o r> -s a »H w •-» 

-3 .^  T  .0  ^ 

JO    3 C>   CJ 

f\j 4- T .*g N. ^ 
■^ -t r-.i ra JT . 

^t     r~) f>J    -« «J -^ " 
U    n -1 —• c- 3 " 

• ■    •    • • 
I I     I     I t 

t -■t n N, T« • 
^ ^   .r> .;■ v ■ 

N »-« t r ^ ^ ' 
*J       j "A  -vj -( O ' 

t     I 

1 N.   T 

'.J   ^O   1 

O   .0 ^   C3   '^ 

-1  "3 rj    3  ^ 
o ro o o o •   • •   •   • 
I t   I 

1 «1   x "J ^  ^  -^ 
.   ■-*   "Vl   ,^   J-   N.     S 
t ro .v? (\i ro 4 u^ 

T -^ o 
J- -4 -t 
n rrj r-J 
OOO 
• •    t 

I t    t 

.O ^D (\J (^ ^ *- 
n m W 
o 'J o 
• •   t 

I I    • 

n iT -t 

l/\   N.   .^ 

h» «^ '0 
n c- rn 
o o ^ 

• I   * 
I   I   I 

f\J ^ -* 
0 '^ v 

n a '"5 • •    • 
1 I    t 

^  »^ ^j 

tVi o >0 
•^ •* o 
• •   • 

•   CVj   ^   ^   " 

o t-a o 
« • • 

1    I    1 

.r *o ^ 
•-I : J •-« 
n ra T» 
rs r5 C3 
• • • 
t t » 

a*N    •-'     f 
ir% ^ p ^ •-» •-« 
000 • •   • 

CD "3 

■ • 
I I 

■D 'S 

** * ^ ** ** : 
M «O   »O ^  ^ 

(  .H  W   «^ •-*  ^  ' 
» rs a O f^» P' ' 

till) 

^   T Pu rvj rs ■ 
rü  «H   >J iNJ  ^J ' 
a «n c3    5  ■ J 1 
o '-s o ■-1 o ' 

»    •    •    •    • 

-vi ^ ^j ^ r\l c? 

^     «   K.    1   H 

u"> »-< j> a* LT 
1^ .* -* -n ^0 

K  *VI r   -V,   f*>   N, 

ü    - -.  r-»  tv   -r •     •     •     • 
*4 

1 t      1 

1 -o .r 

1    1 

> '■■>   3 

(\J   J>  N.   r.)  f\) 

fs» r© T  ^   X   L/* 

• * J- J fs-    t   -* 
^( O 'M O  '"i  -< 
l Tl r-)   i-l   ,.3   ^ 

• §•••• 
II I» 
n -T ■« ,* -,, ■-« 
"O r-: »^ 'M   ."^ •-* 

is.  r N. ,r -r '-, 

«    •    • 
I     I    I 

,D ,0 vO 0 ^ -0 
• • • t • • • 
I      11(111 

4   X  O N.  'M  •-♦  -* 

«1 iC .* 
4 O -P 
X    0 ^ 

.-4 ^ N.  -r a -0 r-* ^s. H U** "^ ' 
,-4 n -1 ^ f ' 
t     •     •     •     • 

• • • 
I I * 

(\l »■ —* 
T M 3 
r? -* ^ 
.0 0 P • •   • 
I I I 

.t fi ■».  ■ 
r r ^ ■ 
-»in -< ■ 

•   •   •   ■ 

iC n •**  - 
T1 *^ -^  1 

m ,.-5 ■-• 
• •    • 
I I I 

'l ^   T3   "A    "*■*     P 
c> Ni -»  -0 *  "^ 
^ ^   ^(   -I  ^1  !\J 

• #•••• 
I I      I      I      (     t 

,   ,■> rs  T    0 ro 'J 
1 k"! ir -^ ^   f "^ 
.   .*» -^   f->  -o   v^   M 
» -3 -»  r-i   -1 -"  ^ 

|ll|)l 

■T> . r>    T  's.    t  T 

,T    '-I   -* 
N*   N.   "^ C .0 

I    t    I    I    I 

!   N,   ,-*  N. 

>  r  r •^ 

n -r -3 •■* •-< 

•    •    •    •    • 
1    1    I    1    I 

I    »    I    »    f    •    » 
7 V 7 ? 7 7 7 7 7 T , '. 7 . . . . 1 • • • • ' '  

 : ^ : 4 ; J; ^,- ^ -,%' 
■i 1 ? ? ^ 7 '^ - 7 ^ 7 -S ^5 '-4 ^ rJ ^ ^ - J; ^ ^ ^ Ü ^ ^ 

,,    ^.-y.-^f-TT»    'T'•T^T, ^^^   ^^js^-T,    ftTT 

79 



K >e e 
* o> f» 
m CM <M 

in ^ « ^ ■> 
^ * UN »a M 
•4 e »4 n if\ 

ooeoooooi 

iv4iAe«^r<>saO> 

aaooooeo 

t   I   I   I   I   I    • 

oooaeoeooo 

I   I   I   I   I   I 

0 u 

* * O 
IT M ^ 

,0 K « e « 
o o N o> I 

• H *> ■» 
i er ff» • 

oo^aeeo^ei 
aooeoooe 
ooaeoooB 

-* * « 
(T «4 «0 
vO J> o 
(\J M "> 

•4 IT J> 
«NU« 

I       )   • 

n & j ** 
*4 O 9« N> 
^ UN »4 «H 
N N IM <M 

«J »4 
I«. ~» 

ir\ o .c 
or o o 
• >0 M 
o a o 
•  t 

I   I   I   I   I   I   I    I   I   I   I   I   •    *    •   •   •   • 

I   I   I   I        II 

Tei«''',>»4','»< 

NvOoUNÄOoff» 
oe«4*4«4ruoj«4 

t   •   t   •   •   •   • 

• K^.««n>4e 

I »4 ">  * 
»^ ra ea 
M »4 O 
O O C3 

J\ ^  U\ 
UN U>  »4 
e •« « 
o a o 

i^ h» 

« ■* 9> UB 
•4 « « 9* 
eo U> «0 o 
a o e »4 a a 

W K Ul 
«KM 
4 ■* * 
o o a 

UNO^^Oh-flO-» 

oooooooo 

i>.eo^<\(9,UNUNi,>i,Or>. 

moo>4>4<M>4B>4a 

(\J  «4 -O 
rg UN o 
•4 '.fN r4 
a r» o 

p 0> 0< 
(M »4 CM O N> 
O O »4 UN «B 
a o o C9 o 

UN M 9s ae 
U> vfi h» •*> 
N >0 ON (M 
^ ^ ri M 

•4  J- UN fN) UN 
» * K 
M •« "4 
m *i f 

•4teUN^>4>4nUN 
ÜOMUN^UN^iOJ 
«UNUNUN^i/NUNUN 

II III 
9«w4«4N.O0NUNlTfMUN 
(NJ^wjWfOsfiON^^i^ 
.0UN^«4«UN«4<« «*4 
UNI/NUNUN*«-»',>,,»',> 

i  t^ iiN  « 
r -4 -^ 

I * <T< ^ 
i^ 0   3 

4) 9* UN 
««4M 
J) * «Vi « «  « 

'•»•(JNIN.,«O.»l>.Me''»UNI^.»<09,"=NN. 
^ONWK.^X^0 9,"»UN*or<):4f<>M"»>l5 
«^^eO^^OfO^UNOUN^^MO^^vD 

•    •»■••••••••••••••• 
I    I     I     I     I     I     I     I     • 

U>Lf.li>JNU<UNJNUNUNUNUNUN^UNUNUNUNUNUNUNUNUNUNJ\UNUN 
|     |     I     I     I    I     I     I     I     I     I    I (1(11111 

n9«^«£>9Nruivt7N|^UN 
UNOJNUNMM^«OI\J^J 
•4UN»4^0Nfg^^9*^ 
SOW^N^ONra-^OONff* 

I     I I 

UNUNJNUNUNUNUNUNUNUN 
I     I     I     I     I  

TtT   tN-^ONJ'^tT 

UNOJNOUNOUNOUNOUNOirOUN 
- " «0 J * U> UN 

*0 "0 '^ ^^ ^ 

fTT»(rff»n*^T,''*J'»'4N^ffs'TS'r','T',*,^'*^''T(','T;rfl' 

öl(NCI(N0^OUN0UN0UN0UNOUNe»UN0UN0UN0iJOUjOUNOJ0 
^»^-"OO^^INJMI'l'O^.tUNUN.ejrv^cOCTTaa-JjJJJM"» 
2S^^^J(^^^J(^J^J(Ni^^^J^)rNJ^JMlMNM'NllNJlNlM^(«"'«',''^«", 

^JCO^«)-lv0UN(N)'VJ<M(M(Njm=lv0UN-ljrNJJJ>-*22S^W^^^S 
t-sooracsocaaoo« 

J1 :± 

j ,r .-i 
NJ -NJ ^ 
ru f\t -j 

3 T ^ 
;r tT T 
f~i i, m 

loaoooaoooeaaoooooocjoooooca 

 ' (*   *   *   '   *   *   *  I   I    l    I    I    1    I   I    I    •    I 

tONJ).CJJNC^»4<=^<>,-»-0«N'==~spo5, S~t*, •J*"^^;^ ^aJ)~>5i-3»l^-» *.4^JNS>(NJJN(\J(NJ 0>4M~,«'^',>'1^J"'1^ 0 £*. 
M'M,4-4»4»<-3'3ClJ-3r3'-5a>4.4.4»4H^OOO-4-4^^»4-4»4»4.4 

  
I   i   i   i   i   i       I   i 

Ü4!NJ,OUNW-»"'^'»"NrOJUN**JJ«)-UN<N(>=">UN«ot\JU-vO«:4 

.    •    *    • 
pj)-.TJ-i(Niwr<r«T-»MUN">«rv.ooM*i>jj;'4'\j-<iT;-<^-j-ff; 

v   J   "' 
)  * ^:  r 
■ ro 'NJ .■* 

I ,4 r- N- 
. -n i* -n 
t **   <-3 ^' 
I •    • • 
I .-^ --^ t 

^S-J^«>*J'UNft   ^  UN  JN  UN UN UN    0  UN 1A    0    PM^K^    DXi.'NUN^M 
•   •••••••• 

I   t   I   t   I   I   I   I 

'^«^oT--tN   »cars 

I   I   I   I   I   ) I I 

;no rH«N.N,'ir*ir''^NÖ-^< 

ix\   t-ßLn^ßN.rvj'rw'^^iNijNUw-(^t»-*-*M*^- 

i .* t-* o rs ro 
i ^ -r «i o r« 
. K. ra "O .^ W 
, y» r> i^ T» T» 

J-  IT 

I   I   I   I   I   I 

■ t.r IT tr ITN ft ^ 
i   i   I   I   I   I 

'N  'ft  If»  .ft  if*  J>  If» If«  Ift  ir>  Lft  LT  L^N  ^   Lft   Lft  l/*  1ft  ^  LT*   If»   1ft 
|      |      I      I      I      I      I      I      I      I      I      >      I      I       I      *      *      >      *       *       *       < 

-.,•%—> ir» « »ft r-i   r\ e-   r o 'ft r? ^T» r' .^ CD r» r» ir « ift n if> -> <ft ^ tft '"s i^ ^  .ft 

, TljN<T^.(Tv^frcr.3.n<»»'T>(rT9'TC«>5,'^'iNcr(T'9,iT>T.Tn-a<iT(rT 

80 



IOOOOOOOOOOOOI 

llll 

vfi 
»< (T ■» 
•4 N >e 
I*» »o ^ 
o o o 

llll 

0< l^ 

•   •   •   • •  •  •   • •   •   •   •   • 

•   t   t   •   • •   t   •   •   • 
I  I  I  I I  I I  I  I  I  I  I ( •* I   I  •  I 

rrrrrrrvrrrrrrrrrvrrrrrri...\\\\\\ t t 

T<(T>*P'T1*T'&l'T>i 
,yfr^rt^.Trr1»^7»e^'rr^'r■T*-T•3,, 

rjr3oaac.ooc»oouoa = aa=J«=°==:  
 •'  ilillllli 

w     SociMOSjoorjoaooOiJoaaoaoao  
 •• ...•••       i) 

"   r,ooo-.--<-i-i'-<^--'--^-<-^-;';  
i i i 

J-v   l«   1^ 

",1  \l 'M 

N.   J>   ,0 

r» ^ ff» « •-* K 0 

.^ T o »-t » * ^ 
0 ^ J> IT N *  -* 

« ! M M IVJ ^J ^  •-* 

...  .* ^  O  f\i  .♦   Jl 
.■v  j 'j ru o ra u^ 

4H    3  O   ^   fVJ W   -* 

•^ r> if\ f*? w T 
f« ■*» « .t N- ■£ 
po T iC ^ c? (VJ 
^4 -» 'S o r3 n 

.0 J) T 
ro ^ •l 

I   I 

I   I   I   I   I I 

PA  ift '-1 W P«» -T 
»< -J J J ^ »^ 
^» .0 »T <0   D O 
^ IT T l/> l^ -^ 

IV p*l !* rfl .T .J «P (T .»  M If« i(«  n J 
c3r«.a'P^',0l>-'^-»'C|-O«>Hi->J' 

j) ^ .o i -o '0 ,e ^ ^ ^ ^ ^ >« i0 

I I   I I I I   I I   I   I llll I   I 

v .t *• 
rj -r -t 

J*^' 

p iPi "T «O flO "S -J 
rt ^ "O ^ o K. "^ 
■ n ^ T 'S! i^ i^ ^,- 
T •» IS- K 0 ift Jf 

j- (-i ro ts j- J> 

0 M ^ ^ ^ ^ 
T1 n •-( .t *-• * 
r« "rt /Nj -4 »H rs 

•    •    • •    • • 
1 I     I I     I I 

^ m ^ ^ ^ if> fo ra o w ^i T jr * 

rn  C* V)   ;(S F*I r^ 

.0  ^ CM   P 
ir -r f-" v, m ro 
its  J- J- ^ N w 
•    • 

1    1 
•    • 

1     1 t    1 

\fs  ao 0  'M O "O 

J1 (T —»   T -T«    -s 

rs o lf\  'O O  .0 
•*• i% (T  ^ T r 

I I • 

«    • • 

I I I 

•      •      • 

(  »^  »-1  ^ <H  ^ 
*4   -4   W   *4 

llll 

^  ^i ri '.j    .T  o ^ o  O ^) o 

I  I  I  I  I  I 1  "   '  •  ' I   I  I 

III 

^ ,,,„.,„ ,^ o ^ = ij o ^ o '^ ^ i; o   r^ Jj ^ ^ _, ^ ^ ^ ^ ,D ^ ^ 

T »T   (T ff» f1*  Ö* 
(I>  T S> (T Ti (T iJ1 C" T IT y 7- 0> CT T  0« T ^  T* 0s 

81 



ooooooooooooooo O O O I 

:ii?iiiiii55=«s~2si:liiiisirSälsiss U    SoooSöoooäcjrsoiäooooooooi 

 #«•••••••••••• 
I     I     )     I     I     I     I     I     I     I     I      ■     I    I     <     *     '     *     ' 

<0 <^ M M<r If' ■* * J) c> 
rt e N. (VI 1/N • f» l/S • 
lA N. «0 « « n « K. «O in 

Kj .3 m T 
^ 5> K K) 
jr og ^ •< 

m * <r *4 & ri * » 1«. rf» JN 3s 

ff» a M •< * j> a & \f* •^ 0< w4 
in PO (\J o ru ir N. « ty C3 o C3 
«4 •H «H •^ ** »H  — rf «4 (\J M nj cj 

rmmümmmmmmmm 
t  I  I I   I   I   I   I   I I   I -< I  I 

irafNJ1^*^  *t ■* 'A T> 
, r+i *) m *n ro^ornt*) 

-tN     "T«     "^    r ■(T,'T»'T''T,'T*;T"T*T T   T*   ^   T t» .T fT 

- -0 w J"  (T iß '-^ 
J3  N-   «H LTI ^ ^ 

.oCTortJoorjocroortrscauioooüiocjoa ooooo  O  OOCIC? 

I I I 

J1 
. o ^ ^ ^ -^ u*» * '^ -o ^ o ^ ^ ^ !r ^ ^ ^ 'i in 

^ .-yj p^ r« N^  "«   j   "C  ^  ^ ^ o M   7* rg -4 u'x v.  -T u^ 

, ". ,3 n o es -3 T> c_i  o 'J o o .J r^  ^ n o o o o 

CT1 -C 

.>,->^'^   c    0   »T   *4   T    t K  «   .A  <x*   -* 'T  T  * N. ,s» 

^  t/V  ^  l^  (VJ  ^ 

,H  •«'t  \( fO  ^  ^  "1   ^   -^   .*1  -O  -^   O 
O   C3   ''-.'S   O   tJ   C   "^   -^   (^   0   0   '^   ^ 

-^  O  -vj  J^   ^  *■   "C  ^-     t   *•  f^    0   "J 
r*» .t   o iT*   o tr» o rvt   T» -♦ '*> '-n   0 

l    I    I    I    t     I     I    t I 

, -n »-t (\i c 
^ ^ .- T, ^ ,o -^ ,D ^ ^ -r .j M ^   r J- ^ N "^ v « 

N,   -y no   -3  X  ^   -i OJ    D   •-* ^  "^ ^ 
T T -r u^ "^ r« -,"\   ^ -0  T» r^ f\j fi 

•^ -NJ -vj r..(  -vj -v; -^ ^  ^   M "vJ ^ "M 

■o   ■•* ^ ^ ) M3 J  ._I ^ (\i ^ 'U "* ^  T iT ^ sc  -* 
i ^ i.-> ^ ^ ^ ^ ^ r1 -t P ■,,, T ,-< ^ M •-• -< ^ 

s -n "3 -J '"■j "o *■ *  r* ;n jv LT iT« -p -c  r* -0 'f- ^   o 
,'•••••••••••••■•''•• 

i    i    i t   i    i    i t   »   i   • i i   t i   i »    • 

,   - ,.,   ^   -, ^   t f~"   « ^  t   ^ f\j fo oj -t: s ^ ** f 

.   T     i-   N-     .1 .-r    J r^   'O M ^  •-«*"- ^ ^   ^ ,-,   «^ "^   ^ 

rvi !.n    3 ^ ♦ rs.  .r -♦ rt (T.  N T'    :- 

^ T '■o U^ "T: -^ -^ •H ^ ***' f" -^ ^ 
•^ ^i %i   -3 «: ^ -*   0 *? ^ -^ "^ ■* 
.0 N. N. N. ^ .C   0 -^ ■* -♦ ^ ^ •"• 
«••••••••••■• 
I l     l    I l     I    I     I I •    * <     * 

'vi -T3 fVJ »^ ^ L.- r« no r- .r  "^ ^J N- 
,p -.|  -vi -^ -i .-^ T rv* ^ t  "5 f3 'k•, 

■o   r«   p N. N.   ^ or   - -r * .T -i^ -r 

i t i iiii 

i    i     i    i i    i   i    i    i    i    i    I    i    •    l |      |      I      I       I       I      t       I       t       I      •      t      » 

t    t     r    -Ti    0   .0  N-  "^    ^    ^   "^  ■"  ^     ^   "* 

Tl-r  T  -^ ^ ^ T- ->   rT^cTT^rt 

r -    „■>   '—'     >     ^    ^   -1    ."■ 
■ t    t   .r-   O     T   'C   ^   ^ 

82 



I I   I   I   I   I   I   I   I   I   I   I   I   I 

I 
■D is- N. »^ cr . 

.e ■*» «> O i^ i^ ' 

• 

• 

• 

• 

• 

• 

• 

• 

• 

t 

t 

• 

• 

• 

• 

• 

• 

• 

• 

t 
a 

• 

• 

• 

• 

« 

• 

• 

o 
• 

• 

• 

• 

• 

• 
1 

• 

• 

• 
o 

• 
1 

• 

• 
» 

• 
o 

• 
1 

• 
a 

t 
1 

• 

• 
1 

• 

• 
l 

t 
o 

• 
t 

a 

• 

• 
a 

t 
1 

t 
o 

• 

■ 
o 

• 

• 
a 

• 
1 

• 

• 

• 

• 
1 

• 

• 
1 

• 

• 

• 

t 
1 

1 
•0 

1 
i« 

1 

• • 
1 

• 
1 

■ 

1 

• 
1 

• 
l 

• 
1 1 

• 

**> 

• 
1 

• 
1 

• 
t 

• 
1 

• • 

"0 

• 
1 

t • 
1 

• 
1 

• 
I 

t t 

ro 
1 

i 

1 

• 
»o 
I 

• 
t 

• 
1 

• 

fO 

• • 
fO 

• 

fO  O  CJ  ^0   ^l^«^N*^-*,<0'*>^'0    D-"««-«-0-*-*TC\iCi"\jJ*TN.w,,,J'NcjO(\(-«3'0.* 
•fc

,yo^.'r(Nj'-5',^'vJr5',^^-'i'3Al^'^f*,r-»fOM'«-<^a.p»r' oi>1or3M*oo*Nj rtT 
J     K   •-*  t".   y   ,*  i^  'T*   Lfi   IT   U^   'T   .f)  *»  S»    0 tf^  *^  ^J   ^  LT  L"«  X  L^  ^   J    .r (% ir-   ^   ^T    p  ^0  O   fs.   K,   „c 

ro j> j> in m as « if* fvi J  r »^ »-* u^ ^ N» j ,D "O 'i> .o fo ^ u> ^» *p (T t) >^ o ts -^ .3 10   o J% 
(T  N.    ,■>   tf   —< N.   0''    NJ  'VJ  'O   r   ."M  "O  i/»   "3  ^  iPi   O  C3  "■  N.   J>  i^i  "^    0   f^ N-    .*(   J-    3   tl    D  cr>    r>   fo r^ 

-P   :0  w)   '0  ^    ♦•OfNJ'V^jrv.J^.HcrJTTTN.N.N.^.N.N-N.S.N.ijr CDvO'O    OvO    Ow^JSj 
V    ^^»-i^,iT^^«-tww*-<«H«-for3r3r->r5r3^   3 o o o C)   := o rj o  o   -=> -"D O cr"  rj rn 

m s.  T -o  r t) "c "^ T»  c £ —< '^ T ■T CN) x» ^ '^ ^  »* j ^ i '*' 'VJ ^. r1 •- ^ ^ ' ^  r t*  o CJ  o 
a o ■-< K. N.   o "^ .t ^ vP *^   ^   r N- -t -* sp ro i> n irs ir   ,*>   i ■sj -» *v -r n N. "o   o ^ 'vj   ^ «^ ^ 

i I    I    I    I    t    I    I     I    I    I 

ir- i.- ■ ■: -t - -^ re   o -r   o ^ ■-- -H 'o 'H .D --   r* •-* -^  P ^ •« «^ ^ ^J ■VJ   t T- T-   r, »c —< T  r  c 

ü N.-*v«-**s.^N.^K.f>  r»  r  o  ^ '^ s* s ~*  e*  T> ^   > " 'ft o  n r s r ^. ^«. ^ »^ .p  * p 

CM -■  N. ■ ."I -. *. ■ I N» .TW-   -T ^ ^t ^- -*   ♦   "^  "VJ N. ^ "•  --♦ .n r.   "\ .r, T f') ^r N. r-   •* >■- -^  ,<   f 
r.-   j   ,; .j -« f^ N. -^ « vo f\j N. ao ■£ ;> r-* j- ^r ^ T ^ T  r* j-   f    J -t .?' j -t j". ^ ^ ■ g ** •-* 

NJ^.j^f^tsj^K.    ^<^j-»>,t-orolr''T*n--'»-«-4','0"^N.T^J'r-,f'XN.^.tcrr:>"0 
W   roro-M^-^f-'j-^rMroro-t^^iniftiO^-fivfi^   o.n^.r'OlClr!ft'r»^J^'\J',i»-< 

I     (     I    I     I     I     I     I     I     I     l     I     I     l    (    t    I    I    t     l I    I     t     t     •    I     I     I     I    t 

'3 N.   .t rj   t *■* nc "o "»* ^ 'f> »H "^ ^ »H •-* ^J -»   -i f^ -r   t «-* ^- ^  f J -* -*   •> —" ^i ■* -* ^  ■* ^ 
r^    ^  s.   ^   r"<  ^)  -r»   -r.   •**  "^i   -«   ■ r  ^»-   ^  ^  O   ;"*    0  "O  ^-t  »-<    ♦    "N  '-» Ä'   —* -J  r"'   T«  f '  ** I   "^  "^    "^   -*   -0 

t>    3 -- -^ .r i- N. N-   r tr i^ -t f- M *■■) -^ r-» o n ^* (M rsj -o J- .t   ^ .1 -.p s. -c -r r. r n- T* -o -r 

*-H   .-4     I       I        I       I       I       <        I       (       I        I        I        I       I       I 
t       I 

QQ    -^ ^  ■-   ^*  -1 n n <"» r-» o r^ r^  .T 'n r-« e.-i n :-» <■» .3 ■-* '-J   D ■■■» f~>  - i T n o er-  —w»:-;  —i  —»   -* 
fOfO-ofo^ro^*   oro*oMroror<if*,,i'OfO'<"'ow»fororo^ro m ** "* •*> *) ^ w «or^i^^ 
l    I    i    I    l    I    t    I    I    I    |    |    |    I    I    t    I    I    t    I    I    I    I    I    i    I I    t    I    •    l    >    l    I    I    > 

(-.    »   r-i    -^   .-;:!S"LJ>   "-lin   r->|->   «-3   l^'Ti"*   r?    ^   n    f>   'i  ■ ^  O   .">  ' J   'r> '.', '-H   Tl  lf\  "^    ft   •—     ^   r^.p 
Ö               w -< "t M -o fo  -J  -t ^ O    C   a1 N- S-   f  -o   T*  •*■ o r> «H -4 M r\j "c r^»  .^   t u> tft   C    0 r^ ^ 

,r,    -,    T.,.^^,^^,^-,   ^.^-^-p^,^»^^^,   -w   ,f  ^ C"   'J*  iT    rrr*    T ,T«r*   T<   T   T  ^  i~>   T   ^   T 
ss •  

83 



.«•lit«»******** 

^ O li> "> 
o c o 

IM (M 
CM <Ft 

lA ao 
C g\ 1^ 
* CSJ w 
■t in to 
e e a 

ff> <J> ■» 
o es m « K N e 

« « 9* a* 
o o o o 

« ^4 ^ CM 
K • t» • 
4) ^ flO aO 
a o o o 

Vi5't>t)(T'^MMMM'>ü*!0£2II25 

I   I  )  I I  I  • 

u> OS 

* ^ • 
•4 vO e 
■3<V ■* 
a CD a 

J ip lO 
i»> M * 
m & s 
a e o 

to o ^ * 
j* «c a »4 
fo N «H es 

0 K ~1 X 
,£  (\J   »4 »C 
(T O  <VJ T 
0>  O  C3 V 

lvJlr^^..o*o*U^J<5*•5f*•*2JOeo~S*»'-'-<'3^•^",c">-v, 

 .1111*1 iiii.i 

-t ^ 
1   1 1 

•   • • • 
O IP 
♦ -» 

o 
IP 
no 

IP ••> 

. r»*   T1   T"   T1   '.T1  i T  iT*  f?*  T > rr ■ -'■''^'T    PT^T   "^'P' 

o 
O H 
fti I/J 
hJ M a 

tu o 
H 

c ö R 
H 

Si X "w 

M 33 

2 
v0 
O 

Ä   rJ M  '^  L"1    ^   "J  ^    ""*    "f   ^ 
*,   ^.   r   -^  "T-   ^   '-^   O  »-•   -<  ^J 
o o a f ^ o o > 

C  -n 

Ü T - -VJ "> -» ^ ^ L' -t "> " " - ^ «^ -o •* ^ '0, 'I ^ * ^ ^ ~ 

^:^'. 

  .ii.i 

" ^ S « .o -i ^ -. ■* p -o T 2 r; 2" ^ 5 ^ ^ ^ 5 ^ -" ^J -^ ^ 

-» ^ (^ T* tM 
.t 30 ^ 3 "0 
•s- r .0 >£) .r« 
r-) a -» C"l -i 
■ • • • • 

■S rv. N. "J 
^ 

K. '•> ■\( r -t ^ K T •H ■3 •^ •4 —4 'NJ rj • 
1 

fl 
1 

• 
1 

• 
1 

• 
i 

m • 4 -T r«* rr 

-j- T ^4 lO T 

N   p. . 
U   n ■ 

'-1   'XJ 

t    • 
I   I 

,   „  ,,   „    r,     ,     »   v, *.     «    .4   ,0   .1    ♦  -      1'     ^   -■••  "^   -' ^   ^   ""   '*   ?  ^ ^    c 

••••;:; .•;;;;.-;:.':::''' >''''<> 
• T N. *■ .r- ^  r  r -o i^ .p « ^ IM .0 .t tp -o. ^ ->- ■» ». i^ * * -» ^ 

^  o  r  P  o  t ■" ^, ■' - "^ -^ " -^ "^ t    ' ^ t J. -t   .   .   .   .   .   . 

»4 T '-j   T» 

^  'i   T 
-4 .r - 3 

^   fO    L- 
•V   fs»   N- 

I     I      I     I I     I      I      I      I 

■tj-    t-t-t-»-»"»-*^ -T    ^    *   ^   -t 
I      I     I     I      I      I     t 

in i*. in if« in in tr* j> 

i   i   (   I   t   t   i   I I   i    i   i    I    I    i 

r^   -O   .r     T 
^, ^ (\j ,\J   0 f^   J"   J- 

■^ J^  T   "^ 'T   T   T "^ 
■n   -^  .T   T1   .T   1-    T   ^    T- 

04 



e«aa«a«c>«*eaeaosa«aesa«aaoaaaaaaaoae 

I   I   * I   I   I   l   i   I  I   i   •   • •   • •  •   l   •   •   l   i 

flSoo5ooooo»oo«ooe>ooooooo»e900oooooooao 
Uooesaesaaeoaaesaeaeaaooeaosoasaeoeoa 

*   * *  *  '   *   *   *  *  *   ' '  '  *  '   * I   t   I   t   I III! 
— », — inf<»f»K.am«',»«»<*«0',>tf>*e»«(Na»i,o*«a-<>05«<a'00>OiA 

t/,SoN55"iA55»>0"»««a»«»airwa*a~*9<a-«ae(».aai».i«*^~ w!y53SSnmSncvjNHJM^-aaaooa-4rt-MMMi>Jw^»<«<^«J'J^ 

r * r r r r * 111 • i • > i • i • 

Uaaeaaeaaeeaaaaeoeaaaeoaaea'saaoaeaeao 

11******111 i   i   i   i   (   I   I   I   I   I   I (   i   I   i 

w9'>oe«»N.«o"»<^ortO**-KO>*aN-*9,«a,"i\jeo»'vjp£»T 

W   i;Saaeaae'H^^MMW««',»**iMf>>»>0*>0'0'»-«,»UNJ,t'>-»-*1^^ 

I   I   i 
ao.ff'iroij'aMBas'epiwpx^'fl^oeo^^^«!^^«'^^^«^'»'^^';'^ 

••••••••• * i,!,,,,,,,,^^^^)^^^^) 
I    I    t    I    I    I    I    I 

a   aaoaooiaoooooaa aoaestjocaaaoaoooacsoooaoo 
Tltlll•^•l^''^•''•'',',,•',',',,,,,' 

eii>ai(!oii>o^otfioU»aiAou,<'3ino*oi^oiAainoiroiPoiArJineiKN 

5 — i(^<^(l^^^JMM^J^>JM^^^l^)M^J'^J^l^J^Jl^JM<MM«'^'^^>">"",",",','ow, 

Mtvjrurjfy<\J!>JtvJ^(\((\J(\J(M'\|PjM'\JM'M',JM<<JrJMM~'VJ'^"J|vJ',J,v'PJ'v,'v''vJ 
w    ...••ti«<«« •••••••  •••J,_!_!_!JJ_! 

•,   ^"*L^*^ß^.l->r3O•<"'M•^n'v»<•<r't'v'•<^',^,v'0<NI"H'"-t,"0■*^''0'r, ^ u*    -3  rj c- o f-3 ij '."» rj o r» O O  '3  c> o « es C» f» CJ cs e» 'S o o  M W »^ -4 »4 H »^ »^ ^ «^ «^ 

r r i* t* r •' r * * • r * t i i i i    i i i < • i  

l<   o CT o o a o n ^ r> o o '3 rj ■.■» T  3 o o a  ■> a n c- »< a o  j o ca o uo 3 es o  3 T 

r r * * * *' * * i • i • i • • i • • • < • • • • • • ' •' • • 

-   oiM.O^in'VM^"J'i>*-»',J<-,-<   "^   0 V ^ •* "^   O ^ N r-l » M .♦   **'-,";'-'_:i 

"**,**, •••      •• 1(111(1111 

(y^-j^c^-irsrjrso'-i-i-S'-JTO.annaoorjrjn'-i-inrin'^ri'-'-ino 

*   '   *  (     *   *   I    (    (    I    (    (    (    (    I    (    (    (    (    (    (    I    I    (    I    (    •    •    )    <    •    •    •    •    ■    * 

N. ,r) M N. '7i ,-.j JN    j M > i r,. a-.   ♦ -<   ,-.,■.» iv - o r< ^ .♦ ,« IM   o ,^ in _. ^   »   -r -i   » "■.  T. 

N ^ -o .rs !.■•*«:-> »^ fy »^ T '^ ►- 3 -J *J "")■■' "i ' J O T T ■-> (T ■»■ ■*. "> '-l  ^ T -J ^1 o 'I 
O    jwinj^oo'vjr^joi^^  o^.^.^.^^^.^.^»^•^•^0''^-^-'»^•N■,o^'^^■»",',| 

* * * * * r (* (* i ( i ( ( i ( ( ( ( i i i ( i i ( ( i i i t 

J IV "i ")   0   »  n  > 'S   .»   0 ^ ^  J .r w ^ -"   n O   1- ~1 n- »v ->j r, '-. T J> r nr !V ri ^   -^ " 

O    ^   M 'I ^    ^ O" "C  ^    n ^   -' " "J   ^ '■•  -^   '3 "^ "^ ^ ^ ^ ^ * 'r ^   ^ ''1  ''" ^ '''   "^ '^ "^ '"' CI 

(11(1 

n    •? Ö ■* o o  -3 r^ , ' 1 c- r   f3 ^  r^   J o   J o f tn   -M -i c> r5   ^ LT ^    ' 0 ? 7  '"' ? '.'   ? ? 
 (    )     (    (    I    (     (     I     (    (     I    I  

•^ -^ n -j 
i  in — ir\ —  J>   -)  JN 1.1  IP  f K> rj l^ o lf> -i 'IN «  tf>  -T 1«  o If o L'»   "> L!>  ■-) If 

-^ -«J rj  INJ rj (\J  fj fj M 'M (V fJ  IM 'M CM rj [\J f\i p.; rj l\J i\J l\J ^J  fvj rj i>J fj fNJ fvi C^l fj r4 fJ M 

85 



55ooc»oooooooooo«oooooooooooooooa«ooo 
,•,•,• I* * * *    I I ( • t 

OOOOSOOSOOSOOOOOOOOOOOOOOOOOOOOCDOOOOO 

 (11(1 

(''*('*(** t* i • i •• •  

I   I 

(   I   I   I   I   I   I   I 

,     ,     !     !     I     I     I     I     I     I     I     I     I     I     I     I     I    I     I     I     I     I     I     I     <    i     I     ■     ■     ■     ■     •     ■     ■     <     ' 

■   ••••••••> I 

Ü 

-l   -rt  fV  -3  t\i    3  ^   '^J   -1  -4  (^  f\J  Cf   ^  O  -1  ^ J  »-^ 
■ fy w ,P ar .♦ fM -! »^ '-s -* -» ^ ^ '^ T ^ '* t 'v, 

♦ IM r   f^ .t  .t M i^  -M "^   r» s» ir -« f\i .ft ^   ^  ■♦ 
,•%   .4  -Ni .M  ^J  O    0   .J   1"* ^  ^  ^    ^  .-')  ,t  '-S   « N-  O* 

 ...•••  
i    i   i   i   i    t   i   i   t   i   i   t   i   i 

tf\ Lft ^ -t M '■-' r? "O  f* »4 c> .?■ ^  T» N» ^» «^ O "^ 
^, -A * »w fl- (S \J M -^ K. ^ vp 1-» T r.( M O T «• 
K. '1 O ^J 'M » -J »^I'SN.'r-^^lirK^'ft'^ 
-M  M   -VJ  »*  >-»  t*   "^  »^    P  '^   '*    *■«  *j   M  «t ri   O    ?•  -^ 

-*  «   T -^ »-1 ft 3  N.   .H 
•4 K.  M 'VJ o N. 0 "^ »Vl 
IT ^ ^ f^  «H ro o ftj  O 
H  *4 *4 *4  ••» =3 o u o •     •     • •     • t •    •    • 

1   1 

tn  J>  ^ 00   * tft *4 W   C 
^   ^  |\i N.   '^  (\i .-» * to 
* rvi rr *   W "ft rs -^ «vj 
'i r? -» n -n ra *4   w*   m* 

•   •   • •   • • t      •       « 

T  O   .♦ ■w   «4 N. h   ' J   .C» 
-t .*    -3 a   -_j ^i J  T» ^g 
t^ M (M Ti   O •~4 -» * 1^ 

N. N.  ^ ^   N. «5 •C r** ** •     •     • 
1     1     1 

•     • 
1      1 

• •    •    • 
1     1     1 

N.  UN  * »   -* t? « ^ ^ 
^  f^    ? -»   ■« ■fl r x .-4 
rfS   -VJ   -T1 ^  «M vs •.i n -i 
*4 M  ^.1 ro   J- n N.   X   ^ 

•    ••#•••••• 
I I    I I I   I 

•   •   •   •   • 

^ »^   *-<   «-t   T   Lft     ■ J  N. 

•     •■••••* 
I      I     I     I      I      I      II 

ro fo * ri ftj -* 'ft  * 

-4 »■»  -H  .-«  -^  -•<   O  »■* 

f»,. w if* a* ft r,- » -O 
0>*r^ P LT1 «-« .J CSJ 
^   y» ^ f«^ »-* *^ <-< -< 
•^ vp -0 ir tft -* f"* ft' 

• •■••••■ 
i   i   i   i   i   i   i   i 

r» »O -O T T eft P ^* 
Tori--—IT»    -5C- • ••••••• 

in '-. ^ ift .ft i n in  ft Lft t* -ft \^ i^ .ft m  ft 
i   i   t   i   i   t   i   i    i    l   i i   i    i    I   i 

■  ift  r-   'ft   -'  tft   --T  Ift  --'  »ft   -3  'ft  '",  'ft   O 'ft  ^■, 

I ^ ^ (\J ro   ^   -t    T 'ft IT   J3    p N* ^   ^  r)  T 

,1  ftl  M   M  -Nj   M  ftj  (M  (\J ftJ  Cg  ^J  (\J  »M  'Ni ^  fti M  (N' 
•     •     •     t     •     t     •     • tt'* 

fs i   ft n "ft r-» ir\ -n if^ f-* ift -^ ift ^ ift    ^ ift 

ftJ(^Jf\Jf^Jf^JftJ'^if^''^ifsJrd'rJ(V, ^^^J1^ 

86 



o 

o 
M 

•    • 
I    I 

I   "> » 

t     I     I     I     •    < 

r r .* r r t' •* r •* 11 •  

J> •< lA 
C (fl (M 

e «0 ^ K 
« o * I»» 
m 3* * ^ 

ff» i^ •o o 
o n •» o 
^ * « M 

fyPJM-^^^«^^*4',*w 

ff< (T »< * 
M »< !M lA 
* J< * •» 

ro 9< ^ j 
^( ff" J a 
♦ « ^   f» 

O     2 

J* T 

i   i 

■»  'O 

•     ••••••****      ••••■■ 

»   •   •   • 
t I  I  I  <   < I   I   I 

I I I 

. -j^J^Jo = ^c^=;oo^o»^™^3:Hi2SS 
I ( I I  t I t  '  • '  ' ' I   I   t I   I   I   I   I   *   >>   I I   t   I   I   I I   I 

8H 

o w g o 
p» « * -i  4 ■""^53s;si;^^5;=i5-=qs^i 

W     j « c-  n <."■  'J ra r*i  ra ^ c: 
3   CM   ^   'J     J   -^   -)   ---»   -r   -J   ^    .3   T 

3  CS   C3   "»    T  fT ' '_T   -P   ' 

-- ^ - - ^ '.^ 5? ^ '^ ' - ■? - - - - - - -O  N,   o  CU  tf    N»   O"    •"<   "^    * 
^   %, ^ ^   ü-.  -J  O  IT   T  O-   T   ^ o  ^ ^   ^ ^ ^ X ^ ^ _T ■      -^                     i3 0   _, _, ^ rf  ,, ,,  ^ p. 

 •«•  ((Ill 

Jf: 

M»   ro   t3 
r>-  rr, »T- 

■^j r^ i^   t">   "T L.^   -T ^- 

i j " -r ,c -< 'J '! 

Ar.   j ..-> T ' •«  T o » ^. - ^ * .; "; ^ ■ 

^    -v   i r^   -v ^  ^ ^ 1 rv  -l  ^   ^   T  V.   ^  n 

J1- 
T, ,t    -t -M 
^ J    ^ •■« 

f^J -J    *• -J 
^t '?'--> «VJ    "1    J    J 

"s.! V -r- t-i  ♦  r  o  t N* —( ^j ■ ■» 
-»■ J -^ 

T   N*   f^    *0    T      t    ' ---    .-4    r*   ■>: 
.^  ^ ro ri 

  

^^*.T  •* rj M   ♦ if> '"«.  "^ 
^ * ^ N. K. .r ■*   ♦ "■ ^-t 
•    ••••••••• 
«.till      

I    I    i    i    t    i    i    t l i    i    < 

-, /?. -r -r ,-) (-\ 

«, ^ ^   • * ■-, w   ^ 
■vj ^<   '■»   -1   r.T   .■«   Ar  «i • ••••••• 
i i    r 

r rj ^ •-< ^ 1 ♦-« rrs N. .^   ^ • 

^ ,-. t^ -^  p * 
P r^ ^   r  -  -t '3 r. 

i    i 
 I    t    l    (    i    i    « 

\'\   r~i   \f\   '-3 
">    -t    -T    -O (>      p      Jt   N.   N. 

^,-,; ^ -. ^ -v. ^ ^ ^ .-J -'"- -- ^ ~r. \ "• -.r. ■".r-; 'i'i": .'"i . .'. : • •' • • 

87 



a51 

JS^ # t #      #   
«lJ>M»<^OMN^»^.•a>C•<•<^','*l''^l',»l^lMMW•l^a^.o>^7<^a^•",>>OlT, 

_«K»o«i>.^^o»«*N.'HO>ir-»>»«TJKO>in*^aMiAaN»£a*(J>*o»«- 
.P«aRi*>eii)UN*»<a>*M<>iaift.»we',>ai^ff>M\0a9>«<a0>»,ai>-i/>*'^™ 

l\J'<»Wl|<>">t«»W"Ol,OMMM<X»<»<»<»<=>aooa»4»<«<»<IMI\(»<^»<»<»<»<»<»< 

I I t I I I I ) • • I • l • • ■ • l • 
l«>w>O>K»<*'<)M»>'VJ(MO>(M*l,»»<a<0IAaiO*«^l,,>IMUN»vOlft^MRI0J59; 
a^'#n(NJ^^9%(^-*UI<O^^^M^^>*^'OaCtvt-'l't,0^HV4*,wos0^'00 

jN«oi,oi/>int>.a«io»HK-»',»»<a(?'0>o«h.K*»<as>aKiA'»<iA>oiAiAir»^^« 

aiB*(oi>.,off
,«a'0-eii>aiaw^*o^ao,«MiAM»<*Mao^irN.a<<Ja 

I I i 

(^'T>-v'7«'aT>«>N. 3 eu>-tt*'^'y-H'3r>'\i'
,'-»J>*^'**,',>'>^'''3',t''3o:P 

••••••••••••••       ,,,,,,,! Ill^^^w^^»<| 
11)111) 

>   I   )   I   )   I   I   )   I   I   )   )   )   )   )   I   I   I   l   )   )   )   I   l   •   )   •   *   •   )   •   •   •   •   •   • 

o'.(Noir>,3if>au>oi(\oJ\oiAoi/\'3i/NOiAO'ftau>oi^oir*aii>aii»oiAoiA 

(\iM^r\j^j'Njrj(\i'\j(Vjt\jrvjrvifM'\j*>j^j'\j^j^,g(M'\jM'\J(VJ'\JftJ(VJ(\J^J:,»i(\)r\j(ViOJ 

T  TO T 1 ''•i r> ■* J\ '^ ••) ^J 'i *>   C M ■« -t * * *   0   0   JM^J"»»-   t•>.T<^0,'',■^-»,', 

a i>» •» ^ is. i^. i>. 0 o i1 ^ B -o j> ,r j> » » 'i M IM "»J 'N' ^ *y "J ^ *> ■* * ■» r» J ^ t ■» f 

rj ^ ^ X ^) "^ f» M   »jjN-y.-imJ(M^jrl».r'.-<   -< ^ «3   c •" »• '^   '   f rj  *   •> —i »• 

 '                  *                                  i   I   I I   I    I   i   I   i    I    i 

^««)-ot?iftjj»»>-i o»i"N.^M*M'''-»'fl »«•< c a »er -r f>. "> .o JN .0 M ">■ 
« to -o iw N. ►. "M »j.f ii,CN.^rT-n_1-»^K»'m — ^j"- * * ■o (r> K. ■»> fN«»< ^ ;\i 

fc, (^ T t >i\ it\  n o * -, o N.  9 .r ^ fj -r ir> -. <^ ■^ i>. o. K. »  1   r\ "> ~i -i j ,o " ^ 'l 7 H! 

tr r^  ,t J f) -« ~i   0  -n •-< -^ **     i   1    n tvJ "  M   n is. ")  r -1   H '-»   ^ •-« ,r .A i ■    -^ r^ N. ^  a-   .^ 
ft o   O IT   -^ r^ (T1 •*> T  ♦    » ^   3^  J> ^ "^ ^  *   J  M   ^   "O   *' ^ "*  "C ^ -i* *^ '1'  ^   -* ^   0  ^   0 

M    p * '-> r? w-> 'J -^ AJ »^ •-• »■   -1 ^   0 ^  ^t «0 *s   c  ^ ^ ^t -4  " * «n   r Lft ftl ^.  -o 'O ^ -^ -^ ^ 

'''  *  * I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I I   I   '   I   ''•   ' 

M IS. ~) CJ  tl -<   .-v ftj IT   * >C ^ 1^   * -T a K! •■• T   •" <>' "   » ^J "' ^  ■» ^ w   O  ■»   •» f»  "^   '^ ^ 

• P  ^ ^4 rn ^  -^ (C N.   o   r. .->  * "^ r*.i *-• -3 O O -J (V (\j II   t   *   ^   n N.  s^ <r T4 "» '"I ^ ^ ^ '^ "^ 

I   I  I   I 

a    * i* !* .,' ö ..* u- i* i* r L» .v> r ift ^ „> ^ .-> " ^ ^ -' ^ ^ o ■/> ir> ■.-% uft '^ L^ i; ''l £1 i '^ 

111(11111 I      |      I      I      I      I      I      I      t      I )      I       I      I      I      •       •       " 

r> ift ■-i ijs -ft us   ft U> ■-' ir c- ift n js -i i|s -ft '.ft 'i irv  .->  r  r us "> ift c> «s -i l^ o   IS f-   .ft »r» js 

r I M IM ftj >J .ftJ ^i fd i\l fti ^J ^J '^- ^ "^ 'VJ ^ ■'s' ^ rj ^J ^ ^ ^ 'J "^ ^ ^ ^ ^ rj ^ 'v, ^ ^ 'NJ 

88 



) »> IM * 
> • ^ ^ 

•   •   I 

aoasoaeeaeeeesaaa 

Mmnt<>WfO«WIMMM<M»«- 

I o • 
I • ■* 

•4 0 0 
* f n 
•4 iv >A 
a o o 

•  ■ 
•   III I   I   l   I   I   •   I   I   l   I   )   •   •   <   • 

>0 * 
e a 
0 o> 
>0 N. 

0< (VJ 

c e 

9> »4 0 
T * >0 
«00 
h. Ni K 

ir * »■ 
0 rf "> 

« M 9> 
J« 0 K. 
0 0 K 
►. K ^ •    •    • 

a ni •< 
* IM >0 
lA .0 <e 

n a a« (M 
o * u» er 
■a iA * w 

K u> >A 
o « *• 
S. UMM 
0. K fw 

n Mt n •< 
•4 .0 •< tr> 
<-l IT 0 If« 
N. ^0 \0 «o 

W (^ ^ 'O 
» n> u> a 
m n M n 

0 ij) (M N. 
\0 JN  f*   30 
^ J        ^       -» 
^0 «O   0 ^0 

l^T^^*<-*0*4'**r*' 
T * • 
«l W) IM 

I     I    I 
,^><>t«.IMU>^>ff,9>c».»-<*oiJ> 09>lM*,>",)9,-»»'0fc-'^0'0 

M*'MOMM*ai«:N*>OH5N;02g525~J515CS,(r0,(r!j.T'»9'« 
 1

,',,,,,iiii.iit  

^0 'O 'O ^ 
i i • 7777777777777777777777  

-: i -: 1 •:". i" i" " . • •" •  

•   •••••• I   I   I   I   I I 

r- -» l^ T ■VJ ^ .f iA J rj r- * 3»   J * ^ ^ ^J H, ^ r       r j ^ ^ ^ ^ „, ^ ^ 

I    i I l    I I    I    I I   I   l    l   I   ■ l   I    I    l    I l    I 

•   •••••••• •    •    •    • 
t «-t  I   I I I I   I 

I    I    I    I    I    I    )    *     • I     I    I 
■*l  i/* «o  r«»  ft* t*) r*i t* i 

I   I   I   I   I   t   I I     I     I    1     I » 

■^iz^iiiiiii^-H^BBll 
". UN *^< if*  " i0 
n i ^  3 ^o ^ N- 

•j r-, 'M ^J «NJ ^ "-i ""^ r' ^ 1>J ^ ^ 
^j nj 'j .M M "U "J ^J •   ••••••• 

I  INJ  fVi {\J  AJ  f»l  ^J  r-J   \J  '*J  >■' ^J 

89 



mmmmimimmmmn tooooo'aioaooaooo 

»4^^vO^)irJ,^'*>ca'^irt'*«ff,-*J'NJ^ miimmmmmmmmm rvjNOjfyiNJftityMMMf« 

u I     I I      I     I     I      I      I 

1      1 

LTN  lA IT  IfN 
»  ^  *   * 
1     1     t      1 

•  • •     •     •     • 
O  in  f3  ifN 
<J  O  -*  -^ 
rj rtj (Ni cj 

^j   Aj M 'VJ -j N ru ^J 

"f TTf i 7 T 7 i  i  i  '  i  '   •  '  •   '  '  '  

.n in 
-r 

1 
♦ 

• • 
m in 
ij> .r> •^ "i 

•   •   t   t 

ti   (C K K»    C,fN-*'*, r> "j rvj ro IM rvj •-« o r i^-   D i^ ^ ^   ^ „■> -^ -^ w ^ 

j>   ^   -\J  TO  "H  *-»  FD  -o 

_( r\j  IM »" •**   ,T   J  LT 

^ ^t ^ (3 »-* ic ^ .n T» N.   (T  CT  X ^   ^t  r^ f\) rj  »"J i.^  (T1  (\J  ^   -*   ^«  (O ^» 

 • •  

o a* o ^*> >P TC ■«' x; 
■*> c ^ .ß "J "** :-J T" 
<u -ji 7* Ti oP f1*» rs. 0 
^ C3 '3 O o o 3 '^ 

*,     ,•>   1   ^   N»   ^J  'VJ   -t 
N. an iy t.> rs H N "^ ' 

^4un'nLnwN.T^- 
^t T* .n 'C "C ■•') -ft ^ 
^i T' fv 'O   r» ^ ^ "^ 
•vj    ^   •-*   —4    -4   ^4   »-<    —« 

,■- j- T  j- ^ -s. '^ ij  n .,> i r-' -"» "^  fl ^  T '^ 

i^ iT in »-■> J- ^ ^   '-, '^ J" *** '^ ^ ^ ^ ^   t ^ 
c- ro ^ N- (T1 »-( r 
^4  «^   «ri  M«  r4 ^  < 

I l    I    l    I    l    •    l    >    l 

tN.rs.fvj & ** ^ jr>'0 o^x p-rf-J 
> ^ ,r i^ «^ T Is- 3 ^ ^ rrfv-r"! ^ 
■"t-r t -* "^ N- n ft ft r p "o. o p * 
( .^ ^ T, -^ -o r? T* r> YI -i T* -r» 'i '■■,' *^ 

.    «•■•••■••••••** 

-(    -4    -*    ^    '"* 

O.J -^  ^ r.j T; fa 
. -j O    *   7* ^  ^   ' 
D Ln   -t  ^   -t *"'  ' 
_, -, 0   .^   -, -■-, , 

•     ••••• 
,-* „4    -4   ^4   "*   •* 

•> ifi .♦ i'*'    n   ^ i-J   t   ''<- 
-4 -J u^ -* ^ J- r ^ .^ 

Ü        -,   /,   ^1   ^4   O   rt  o    ^   -vj   ■ 

o -c .r '•" ^ -"" "^ ,^■ 

^P    ^■-N.rs.N,     -    -v   LT •   ••••••• 
i    i    i    i    i    i    •    • 

f   "O r^ . i ,i 
, ^ ir\ n f. ar _; -t i> .- »4 h«. :D ""J .( ^O JN 

r -4 t ft 
1 r n P ^ r-l «r -' r-i '^ U ' 

-\ n ^ ,-\ r\ !."> _^ uO p S< ^ -ft L^ * -f ' ^ 
•   • • • • • 

i 
• 

i 
• • • 

1 1 1 
• 

1 
• 
t l 1 1 t t 1     1 ( 

•N -i* 
^ 

•Vl ■r » ■^ rvj tO ^ -t ^ -» K. ■n T T 

r- ., , -. *> 'V' •■ 1 T - ^l '• -? ■r ■   i -? ' •^    ♦ . -^ r -i r-, - A i ■^ 0 ■-> rj ~ -T "J -t ~    »4 

w_1 —» *H -4 w* n -t -J ♦ (• !■> vP K* N. rs- ' 
•   • 
i    i 

• • 
i i 

• * • • * « * * * • • * • • • 

I   I   I   I   I   I 

»JJTJ-tJTf* 
I     I i   i   i 

T   t   J    }   * 
I     I     I     I     I     I     I     I     I 

I .,  ^1  _,.-(.< . I w ,j  ^4 «^   H 

90 



SScaoooooooooooeiooooooaooaooooooooooo 

r r * * i* i* * * * r r' * i i • i • • • • • • i'' • •'' • •' • • • 

Ö Sn o = o oo^ o o ooooo ones 00000000 = 000 = 00 a ao 
u 5Soooooooooooooooooooo = o = ooaoooooooo 

•*'**'' *  ' * '  * I   I  (  I  I  I   I   t  I  i  t  I  I  I ' 

Ü    «■«;lJ,^-Or<)l«1f<>l»>'ONPJMWrtOOOOOOO^^I-<IMNMMM~»<-H»<-<-< 

r r r * r 111 111 11 1 11 • 1 • 

h-12-I"S^003=-t^MW^rtMM'\J-<-<-<»<OIV"<'^-<,^f«Mlv'', — = ow 
tioaoooooooooooo^raooooooonoaoooooooooo 

,   ,    1   (   I    1   1   t   •   I   •   I   •    I   '   '   •   "    '    '   '   '   '   '   '   '   ' lilt 

U   iJ^oo■^rf^^l^<^Jl^J^)^<^~^n'«M*lr^l«^lJ^^0*^•^■^•^0|0■Pl',l',   t * ■* •* 

I    I    I 

MUMGei»»^M»(\j^To^*^UMi>^.»J>ir^T-^ij;£o^ojN^^o^;o^ 
u m'ii22ii -^ II< ' TVTVTTV'TV'r 
aioooJoo-3oJr5Joaor33oJJ=aJonoao'30000c)0^c> 

7 r 1 iiit 1 11 1 1 i 1 1 i 1 1 1 1 i 1 1 

oilso^oloo'nojv'>^'3Lf\-»i^o^oiAoJ>oif.ra^oino^o£oi^au^ 

i^  n  f> irs > r  r»  r> i(> 1 r ,,■■  ^   ^  n u* .^  fN   > L^ ^  n T«  ."^ .">  ^  f>  n .*> 

M "g r\j N. rvj !,•% fO i/v   TW'M.'M   T»f\J 

{7   ■-   T  .J  -1 < - ' . ->    30   t <- n rr> r- 

I    I    I    I     I     t    I     I     •    I     I 

•H ii> j ^ ro T ,n .n "^i "-•'*'' ^ -* f^ 

a   rj>   ? n ■-}-*< t   _n   3 — o ^   -J   IS   T> 

1   C3   O 

:\j -t   ? fM ^ ^ '- ^ ■"*♦ '-0 -t f 4" '0   * ** ■ 
T» T1 ra  T ^  ^ 

1 o (^ o O ra es o i.3 

I I     I 1)11 

I I     I     I     I 

t ^ 
.J r.J 
■y rs ■ 

) I 

j <M rj    c    j  -NJ ^  "O 'U -« o   -D 

-)   -D    J   Cl    "3   1 

13 'T ra ra o : 

l     I     l     l     l 

~j o ^J au ..•> ' 

■p.-   »»   «   «N.^-nr* I\J -r  ^ 
.j x; *- r t^ r  .r ^ *- N" 'C   D ..^   0 

1    1 1   1   1   1   1 

[Vj    ^^    _4      ^    ^     ■*- 

-*■ "^ r:   Mi**'"» 

^^^,H^(^)^TH»4-^^^»*'-l»HlJCJa 'j   '3  •-*•-*  ■ 

I    I   I    I    ( 

^    .^   ^ ^ ^ ^4 -^ "»       1    ■--   —      1    fT    -^ 

I   I t I I I I I   t   I   <   I   I   • 

'-1     ♦ N, N. 0 N. |^ N.     ,"N   *'!     ♦     ~   rt 

U   fi "vj ^; w n -« 'NJ **>  ,t in '-fi   n   1   r ' 

t    1 1    1    1    ■    1    )    1     1 

^ *- »1 LT '? -^ t rr ' 
•^   -i -^ r *   • 

r, i*' ^-4 —• T» 

> --< ^j rj .r -o . 
r   0   j ^* «-« ' 1 'o t) s. j1'. 11 if   r 'o c 

—   _|   -*   .4   »-H 
o r» -*  --» -3 CD ^ 

t   i\J f^-' -H if 
«   v,^ f^ ^1 ^ 

j ■■n   o ^ ^ ■ ^ ■ 
3 -3 —1 r-' 

l    l    l    I    ( 

. iv.  i ir>  j   G 

. »^  r> -^ T •s.  ^   -f)   ^*   T  N-  N- 

I    I   I 

0 -^  w ..% 

0 r -j 

1 

itiii 

-   r^   C    C   *s   J   '^ M  'W . 
■    •■«•••••••• 

^4   .-4   ^   n    -4     I       I       t       I       I       I        I        I        I 
I       I       I       t       I 

1 1 1 1 r 1 1 1 1 1 1 1 1 1 

--    - j   »^   N^    •"   f«   S.   N. 
N. 'r ■-) n  n ^ '^ 'M 

■n   T   t   r  .^   0    0 ^ ^ T  f 

.  -1 1* -3 L^   "».of  n * • 
1   M   (VJ   "1   CO   J.    ^    _-     f\   vp 

* ^  n  ^ LT  r. -^ -"^ -^ ■-*>  ."* ■:>  o j^ .o ^ if> ■.^ r1 .n x ^ ^ ur- .■> ^   ^  r« »^ .n L^ !,•»•••••   •••••   ••••• •••••• 
,   ^   ^    ^,    ^   ^|    ^    ^    .-<    ^   ^   ^    ^    ^    . 4    ^   ^   --4   ^    ^    --*    •<   -^   ^    ^   "^    ■-<   -•    "*    »^    -*   '■* 

91 



§ 

•     ••••!•• t 

vT   Soo5So5oS5Sooooooooe»oooc3ooooooooc3 0 0o 

III 

i* * I  I  I  I  I  I   I  I  I  I   I   I   I  I  ■   I   > 

t••tt••••••••••••••••,•*•*, 

  
I   I   I 

"" "" i   i   i   i   i   i   i   i   i   i 

,iiii i i   i   i   i   i   i   i   i   i   i   i   i   i   i   i   i   " 

-. jr ,r. i-> ^ u^  ^  ^ L.^ r ^  .■>  ^   n ir ^ '-f< ^   ->   ^ >-•, f  ^ r. .p  " .^ ;>  •■>  ^ '^   ^ >* -^ -   -^ 

-v -r- rr r- ^ j in ri ei r » T o a IT ^ i/' 7<   » 'o ir <■' n ^ ^ a -< "  c ^ v^ * j ^ ^ 3 
^, r-    -.  »H ^ ^* ^ i^  -j "Si ^'  -^  -^  -->   -^ »^ •-* "    -i  .-j r-3  •-< -T r-i ( -  T-« f-*    1   r«  ■:")  Cl  -T)  rt   •-« i_t -4 

B   'j ^ M ,-j r-j w (^. ^( rt -i -.y l\i .-g 'J TJ \J 'S.  ^t -I   -« -< -1 ^ ui -I •-< ^ -< ^ ■V; -M  -< M -<  -< -< 
O       ,-,   r,   -,   -,   r,   ,j   r,   -^    ,,   ,T   ,1    "5     J3    O   —   C-     -3   t.!   n   rj    D  rj    -)   n   O   r=   O   J    J   —   C ei a 

t 'J"    N. -t -o ■- ^ -*■ f c   ■, 

J1 •■*     t f hA ♦ ■n ^ 0      ' 
J* ^1  N. i'1 ** N. 1-1 f^ fs- N, f^   ^ 

•-4 •-4   •-< •4 ■H •-4 «>4 «-4 *-4 -4 -t  «^ 

• '     ' • • * • • • • •     • 

—1 ■O       3 
, 

T r rt 1- (M -^ T     ^ 

P     O -V T-4 *    *»• 
J t     t *^ ■*% -■^ t t J- ->   T -^ .-4 .-4 -4 ^ ^ -4 ^4    -4 

• •       • • • • * • • • •       • 

1    T n ,, ^ . . *, s- r 
k-.    J- n •^ I." t ■^ *-• -J •^  J1 

N r> T     ^ '., 
fj -» •'S* »4 

CJ v» "J -v, • ■4 O *-l -xl r*i r ,"> - ^ • •    • • | ■ 
1 ( ■ 

1 
• 

1 1    1 

^. > -^ ,t •-1 N. iV ♦ TX    -J 

r ■r   - t N. •- <• r -, ■^ ^1 3    0 

M r N, N> ^. er* — •-4 t  r 
!>■ \j •* ,-. ^ — K. •s. *» " ,♦ r--" 

• #    ■ ■ • t • • • • •    • 
-^ .4   *-* »■4 1 1 1 t t t 

^,  r  c ^ •-■* J- "J >■%■■*' -^ -", ^ ^ ^ ^ "J rv' -^ ' 
n "J "^  r»  0 r^ -^ -t o  a -^ ^ -7 ^ '^ "^   ■> -■*" 
o  r -*> if* vC J ^ ir  -t rj «4 T -t rs f ■;. o M 
»*^^(»4W*H-4»4-4»4-*tJO«C3.-3-4W 

I      I      I      • 

^T*jr«T'Or    J  N.   n  N.  ^    r   M   *    O'^'VJ! 

^4  vi  ^ *4  -A rr»  -^    »r?ri-3-'-4^<-»-4-^-4 
• «••••     •     ••••••••••• 

j .r 'O   .*i   A  r  i-T   »■« T  --<   ■* ^ .o  T -">   ^ ■"■   -♦ 
r ^ -p  j t: ^;  x. T1 -c c -■* "■   t ,XJ «• ^ ^ (- 

? X N. »^ ^ ■** •r'rL*'TriN-ts**'':;O'0N-K-*w 

• ••••••••••••••••• 
i    i    i    t    i    i    i    t    i   i    i   i    i    •   <    •    *    * 

0   JD   T?   -^ j> 

--I   »-«   (\J   (V, r ' •      •     •      • 
1      1      1      1 

• 
1 

rvj t; -i **. •v. 

u"     ^     *   »- 
-y 

.T ^   t   -t •^ 

*  t? o ; Kv N^ r>,i 

r. -4 i*   ^ (%» «^ -5 K   J -4 "" 
Äl -I    -4   (.1    —)    »4 -V,    -vi   v,    -t    ,* • ••••• ••••• 

I I       t       I 

js r »s. ■»■ *^ «^  f*  ~ 
^    v^,    ■i*     -->    f^    * J    ^       ^ 

•    •   • 

I I        I        I I        • 

•        •■•••        •••• 

i    l    i   l    l    l    l    I   i   I i   1   i   'i   i   i   i   i   i   i   (   i   i   i   •   i   t   <   • 

o '^   f ^ ^   r ^o   ."■ N- ' 

,-i ..-i   ■>   p» ,7» r x ■"*   •", '^ 

;s   —   fs —■   r» '"! T <"   -v —' ■•> ■-> .^  i-    ■*» ■ 
■c   r  r -i   ■> r^* -< ^J •■J ^ ■o ^ •* -^ ^ 

r. ^ ■"> .^ ir  r*   .^ 

^4    r4   -4 

o ."■ ^ t-'s  -■*  c 
■    •••••• 
^    .^    ^    ^t    ^   »4 

92 



r r r r i r r 11 • • i • < • • i • • • 

c«,    ,#•#•«•■••••«•••••*************** 
I    I    I 

^ 111)111111 

,,,,   I   I   I   I   I   I   I   I   I   I    I   I   I   I   I    I    t   I   I   I   I   I   I   I   I   I   I   i   I   )    I   ■ 

ft  LP    .ft   il*   .r*   'ft   J>   ^   ifN   '^   U'N  'ft   Ift   JN   '^   Lr'   LI>    ft   JS     !ft   iT   ,ft   Lft   J>    ft     ft  tft  ift   ir   'ft   'ft    ft   !ft   "^     ^  l^ 

U     !S?^.»~5~1">rJii»   j.j.-iftj'O-tftjMftJ.-ir-i.rtoCJ-ilV'VjrjM^'-.l'M'M^ir^-J''' 

mcj-N.-^Ou>oo*N.«r,ft-ift-irf«w^i>.N.r2.5;ftj|TO«^-<>o*nivo 
j;')^i^Joi>.-i-«-J-ift>^l>*'>-50»<=.ft'>o^lT-<.0.<Jift'^<T,ft.*iN<Tl? 

a KM.Mft.» **« t» -» -r-»^ -» * -o -o .«> w <\) ^ ftj ^ ^ ftJ fJ ^ « " 'jj ^ "J ^ ^ ~ "M O     ^i o o o -j o c T in "3 o o  J  3 o CJ -3 o a o o o o o o o i5 j o -» n o  T o en -3 

''**     .    .   t    •   •   •    •    • |    |    |    l    I    |    l    I    I    I    I 

")ftjftjiftft.r^'^'^T»»*«'^^^OTifta,OTT~lTift'«'"ioN.ftj*-Ove-Oft.n 
MMh.Tcnij-'n'oift  cJ-^iftO^ir   f. IVJ^H   nift»i''='»''ft-^or,J»H*i";'r 

WfO-^r^^ft'T,.'«'C'>T'^'*'Clft«'0^"»,T'^'0'0Jltft^"'^'ft*'~'^^-<^c~~,3T 

^    ^  ^ Wl W   -^  M •)   M  ftj  "I  ftl M  n  ft.  ftj  ft' M  ^  .-1   -<  »H  ^1  W -< M   -J  ftJ "1  ""  •"  "^  "^  >"  "M   ^  ftJ 

,T  ♦  ♦ ■■) ^   ^ ^ ,n  ^   ft  ft w .t r^ .r rr ift ,r« -4 -* ft- .ft -* « «ft "^ •• .ft .♦  ft  ~   * -M "   ♦ -^ 
r*  * ^ Ift J3  j ift  jf   n vP ft. -o '•« ---a a*. fJ ^ N. "O « -< -c X N. J*  t; j> .o ,* Ai i^ ft. ^ «   P .H 

|4      p  r   rft  .ft  ^3  »-4 ftt    ft  P^   -4  .0  I)     -3    _* ft-  •*!  **  •*  "ft  »-ft  -NJ  Li  «  ift  "1   *\J -* (T   .»   -S   *  **   T   'X   T* *> 
U       v! ft! ftj  ^  '3  ^ M Pft   ^  Lft  J>  Vft    ft.p    Oft-K«    «<rT't:ft.ft*T«'^^ft*^    O^^^M^' 

r i* i i i i i i i i i i i ■ ) i i i i i i i * • ■ i i i • > < 
O^tift   ft   tfti.*ftjnf.O'rftJrft«-'lftr^T«-«'*--»*rft   0'^Lftv,ftf^«*'T'ft.f-**ft 
* »^   ft   r   ft .ft   t 'ft ft- N. Yl f 1"   O-i   p r» u'   '^,'  ;ft   --*   0   ■"   ß ^r   ft **" ^ .P 'ft ft' ■*■   * <" '  "^ '^ 

ft-ftjTiftT-O'^T,rj'ftftjr^T-3ftft'VftftJ^'T'0f*>'-'C-*^ft*>^tt3*'^ft''^ftJ^rr 

lj*    -SJ   ^   »^   r^   T   (t5  ft.   ^     0     ft    t  f ^   ftJ   ftJ   *-*   O   r)   ,^   ftl   ' I   .O    J   IP     ft   .ft   ft*   -ft   T    T     T    "3   W   .^   *-<   ^    -3 

.4.HHXIII Ill rf   rt   rft   -<   ^    fl   H 
I      I      I      I 

,«,,■•••••••••••••••§••••••••••••••• 
m  - , - r3 a '■ r- .-, .-> '. — ^-, . ' r3 . 3 -1 - -. .- '-1 -J ', rft ..■ -ft r3 - 3 .3 .") eft 3 -ft " '-ft f • 

H^^1rf^^rt-l^l'-<-l-<'-<'-<-<»<"<»<'<'rtrt»<rf-l^,Jr<.<WW^l-(-<-H-l-' 
I  I  I  I  I  I  I I  I  I  I  I  I   I  I  I  I  I  I  I  I  I  I  I  I  I  I  I   I  • 

.«•••••■••••• ••••• • •••••• •••••••• •  •• 

r-J    ^ -3 ,ft ri> Lft '3   ft O Ift "-ft   ft O ft -*   ft *-! IT ~» (ft   "3 '.ft ri   ft o ft  -3  ft o  ..ft '■* 'ft    ft ^>    .3 -ft 
M                        ^^4ftjr.   ^1^     ttlftLft     0 C   **   **   **   f ^ '*'   "*   ^   **   **  ^ ^   :*   '*    *    *   ***   [*     n CN-ftw W ..<   »4   .*   ,*  ,-( -^   »-I  »4   .-*   .•<   .H   •-*   --4 »^   --<   .ft 

1ft   ft ..'. .ft   .ft   ,">    ft    ft 'ft   .ft ift 1ft IT   iP  ift 'ft 'ft   P  'P   ^P  '-ft LP .ft -3 .ft   .ft  .ft   P   P  .ft   -ft    ft '-ft  Lp   IP «ft 

■' „,_,.4   ..4   ^-1.*   ~1   .*-<-<   ■■!   -4-<-ft   -<-'-<-'-'-'•<'■'   -'-l•-,•■'-'-''H-,•■'-'-'•r-,•| 

93 



^^aOw4»4*<w4*<w4»****'*,<»s,^**T    .     _     _    .    .    .    .    .    a    a    a    •    •    •    •    •    • 

0   I«) W "> "» M M ^ •< ** ** t e s o o o o i 

lllllil 11)11) 

«r 5 

KB IM ' 
co i/» ' 
e o ' •   • 
)   I 

• (T 
•4 IA 

* ■» 

I IM * 

* er ^ 

0« (M l« 

I O» CM 

*  *   * 

e ^ u> 
* ^ i/< 
0> * ■» 

O N. (T 
« u> ■* 
o« o •< 
.4 IM IM 

V T T 

f \f, lt< 
ft m n 

-C JN J) 
« IO ■» 
•4 O W 
IM IM »4 

0 * * 
^ l>0 v> 

* * * 
r>> O "» 

* « « 
« r» .0 

i/N ff» N. 
O -4 U> 
•«1 * "» 
M  "O TO 

^ IT> 
o ^) 

a \0 
»4 fO 

CM « 
0» ■* 

-i ♦,(^n^Jl^^.fo•4••Ol'<lM-^u^^»(M(T>u^»'>■<',''>'^^, ^e so o 

& m Jy 
« « JD 

O SO 

M oe 

I   I 
•  • 

I   I I   I I    »4  a4 
11)1))) 

rrrrTrrrvrrrrrrvrrrrtrr '     .   .. 

.**.■*** * •* .•> ^ ^ ^ ■•: -^ -: * ^ -. ^ -: ^ ^ -:". -: *. * 'r. ■* * ' 

« n  ^ 

O w Q ü w Q « w T « T «)  ^ r-i  -3 
(*« «S (NJ f*"» 

ca o o a 

•H iT* 'T» « 
o ra ^ LT 
.j  .» J- * 
o o r» o 

-^ « ir -n 
O w ^ <£> 
^ ^ J- if> 
o « o o 

"     Soor.o^^o30C:j'-J->   ' " ^ ^   1 " " ^   ,  

tl , , 1 I I I 

^   S i - ^ ^ .T -t ^ « ^ ~ - ^ C; 5; ^ ^ - r, ,", ^ ^ ^ ^ -S 5 *  r t * -• ^ ^ .♦  ' -♦ 
•   t   •   • «••••••••* 

• fl 

•y ,0 
IT  ^ ' 

I   I I I I I     I    I     1 I I    t    I , i    I    I    I    <    • 

, -o ,. >, o u^ ^ - £ IT ;; « ■£ -r ^   •• - ;< J   '^ 5 ,£ 

c o ■ 
-t to ' • • 
i i 

;- -o: T; fl ^ .*--^- -«-«i".':». ■*. c 1". B. ::". 
^4   T 

«H    «~t    .4    -~*      | t I I        I I • ■ 

tj  .■> '-) U> r- IT» '"i t^ 
■   -vj -vj *'l »^  J   Jt   L^ LT* 

^   ^   *   *, ,^ ^   -,   M ^  «.p.   ^  r  n :>,■>'* 

I    I    I    I    I    I    I    I t    t    I    I    I    I I    *    * 

  •  • • ; 
* t * it\ -n ^ n ifs r-, «v n  rs -i ^ '•-i .r -J 'r 

.   -* IA ir ^  ^ u-N ic> irv IT LT ^ ^  r I'N ^  n  ^ t^ ^ 
, r • •  • 

_t _! _. ^ _. .- ^ ^ «t •-» -» -^ • * -^ -< ^ ■-• -* -* 

•  • 

■     • 
r.*l   ).*i   ■ 

9A 



) o o o o • 

I   I  I  I  I  I  I I  I   I   I   I   I 

•3*\jeLrs>o,*Bir^-t'^^f^',N',TN»ß,v,l-fN'*,',fc'^K,'^'fs^,aof0lTOPJ',0-''0'ocr,K''T* 

u 

8H « m <s e 
a^ 

o 
M 

O s K 
H 1) o o w O o 
K§ X 
u 3 w ss 
a 

0««vT^^■l^•^^^^'^■*■*'l^l^f,^N,■',,-*'T,r^,T,a■:,'4^lvrNJW,',o-*t-i'>l^, 

^ -r T •^ T flC t5 V ^ 0 lf> t t •o 'NJ ^ ra iO •^ •y •^ -T f* 0 N. s. •0 'a C3 C5 '^ n •~i T 

«4 1 1 1 l 1 t 1 1 1 ' 1 1 ■^ 

1 1 1 
*4 *-* 

1 
1 

• • • • • 
r» 

t • t • • 
13 

t • • • 
.3 

• • f • 
CD 

• • • 
U3 

t • • 1 

a 
t • • • • • • 

• • • 
1 

• t 

1 

• 
»»0 

1 

• • 

"0 
1 

• 
I 

• t • 
1 

• 
1 

• 
I 

• 
1 

• 
1*) 1*» 

1 

• 
1 

• 
1      1 

•     • • 
1 

• 
1 1 

t 

1 

• 
t 

• 
I 

• 
1 1 

• 
1 

• 
•O 

1 

t 

1 

• 
1 

• 

.^ '^   n   r» tr»   ^ -^   ^ i^ ir 'ri .r« .r\ ir 

K.  -r« »■< "sj ^ 

U     ^j fj M ^ • "^ ^- \j -4 -(   ■% r» ri « v -c N.   r  r '.^ ^ ^ "o -j {\   r» v. r  " ^ -^ - i f..  ^ *-•»■* f.i 

W 

-,j -NJ 'T rr  DT.  * » w .j CM ,* »4 '.r«  r1 ifN   r» •-• -^ LT T1 j1 -< L^   n '^   s ro (\! 'o .H rv, £  t»  o 
■.T*  ^   —« s. i^ J1 r- ^  w r, ^   o   T  -j   r   .1 "o    ^   _i T r^  .j .NJ iji   f■ N. N.   .^ ^ ^3   ^   o   ^   ^   ^ 
t    Jf   J"  'O   "O   M  ' "1   "VJ   -4   «H   -H   -H   -4   '"> i f3 ^ -^  '*' ^  -o »»* an -r, a*   n  .r 

-j   -:J  -^I    ■)  r» -.1 i.)  -j -Ji   n i 

-\J   N.   <^     -i   ^   T     p   T   'IJ   -J     t    4.'   r^   J1   U'      O   N.   N»   "*   N.   N"     C    .T    J-   N.   I'    ■';   -f    ^     f   -^    -)   '   J    J    '       .*> 
fl      rs   - i  N.   .-^  fO    t   ^    0 (P  -r    ^   -4   -t  .--i   ^J   -^   •-(  '"»  ^    VJ   .t   "I   1"    n  r^   "O N.  "^    -1  'C  -—   L^   T   -4  ^J   T« 

tj      j v.*» „-N  x»   ti ti) x rs. or to -r er N. r^ ^ i^ LT .» ru »4 (y ■tJ >0 »^ cj ro .o .T   o u-i ri ( j oj Lf- s- w- 

lllllllllll 

cT ; 

p "M .^ O T» c\j »H J- *i  T  ri j*'  •■* ^ •-«   ^ ^-   "^ '1 ^ "^ ^   ^ ^   0 ^  T o 
-I   M   ,t   ^   -t    fl    0  Wi   ^  '-^    «,  f»-   -M   r^.   «r     C   'P   •■*-.♦   n    0   -4 NN   "^   .M 1*0   l*  C7 

■ r*   T"   '"--«■ .     -i '-i .4 ir\ N.   'o '",    > r i    »«     i ,,"> "s.   -T*    T« r**    ■!  ro    r-   ir   ■•>   0 r 

LO •*-  T* '\J »4   O   ^ '_) r.j   D .C   *  )"  ' ^ ty  ^1   " ^ N-   f ro ^   -T   T  •-« N.   t. N.  T 

•J      'V LT  fV   r> *-> *r    P l.-' ro - )    f   W .0   ..♦   T  .1    p IV  K.  N.    r   O   -4   T •»*   -* ■'",  <*■    r 

'■.I l\J ■ .) 
t   rv    ♦ 

-1-4 
,-\    r ro  -j -v. 

I   t    I    I    I   I   I   t   I   I   t   I    I   I    I    t I     I     I     I     I     I     I     I     I     I     I     I     I     I 

0   »4  'M    ♦    t   ■■rt    r  ^l    0  "O  *«   -f   "^   "^   ^    *   "^  U^    t g    o  »o  •«   j-   -r«   1»   "^ 

lT,   K.   ,»*,   r«    ■■.    f  "^   i"   ^  M   -4  ^J  ^    C    P'S)-^'^—    .tN»'4-4«-*'^    ,■, T 

i4*i   T»'P-^'O   t'.oT^j   »   ? T  n ^ i-( »4 -o   r   r\   t •* r*~ r\\ ■■* *-<**. **. 
U      -^nnT-^-r-v    -<,r^*ropi-4*H^,r"»*4'vl'0*,f.'>    P    1    f Ns. 

v^ ,_, ^, v- ,^ ,J .« N^ f- 
H /l -•■■ N. K, ^ '- ^« 1- 

'O    -J     p   »-»   "^      f   i^     PO 

•     •    •     •    I 

r^    -4    .H     |        1 
1        1       1 

•   •   < 
1    ( 

)    •    • 
1    1 1    1 1     1 

•     •    • 
!      1      1 

•    • ■     • »    • •     • •    •    ■    • • '.: '' ''- - •' 
•       •       •       •       i ; ;,• , . . 

->     D 
,• •    •     • •    • •     •    < »    • •     • •    •    •    ■ - J -   ,_,   -.,   , 

"O -O fO   o ^ 
1   1   1   1   1 

•    •    •    •    1 

'   "O   !*■ 
1   1 

» IO ro 
1   1 

-O    N-l 

1   1 

•    • 

fO V)  •• •)   "*S   «^ *o ,-o w 
1   1   1 

•   « 
1   1 

t    • *    • 
1    1    1 

•     • 

" "o r^ fo 
1   1   1   1 

•    •   •   ■ 

i    i    i l    i    l    i    l 

.r .P iT   o   n ^- ^ 

Lp  'P   -T  J^  U^   Ur   'P  IP ,p    P    T<   >P   -^    P   lP    P -f    '■">  -^ 

95 



t^K«(r9 990N>iAf^«4««^fO«4^K>irrONO«4n^Ki««(M>«4«4«4H^«4 

I  t  I I  I I I I  I  I  I  I  I  I  I  I  I  I  I  I I I 

I  I  I   * 

t   I  t  I  I  (  I  I  I  I  I  I  I  I   I  I  I  I  I 

I   I    I   I    I   I   I   I   I   I   I   I   I    I    I    I   I    I    I    I   I   I    I    I    t   I   I   I   I   I    i    I   I   l   I   I 

ft  LfS  l/\ IT    f*   ft  ift   JN 1ft IT   ^    ft    ft    ft  Ift   /^  »ft IT  »ft  u1"« Ü>   .ft    ."%  Lft    ft 'ft 1ft 1ft  ift  L^   JN  ift 'ft  '^  1ft  Lft 

fN»^*M^yor^T^»ocytrg^^Wv0^o^^ft.pg(\ji,0'-3jN4'K»N.^'oo^fPO'Nio 
•f flOOjfoftJMi>rtiftoOc>r3j^yl>*^tft«H'\|t,^OM«oO'^',0«-|ff»ft*PO»-<Tl/NM»HO 
Ü    r^cn',^oT»^.^,^^^^lftlft■»■•^ftJ•^'^'T^^•'ÄO>!^l.ft'^•<^J^i'^-*l.ftJ^.O^*<,'T, 

ftJftirj(M«H*4*4«4*4v4«-t*4Wr4«4«4«40C3aC3a^O<H*4«4w4«-l4-l«N*4W«4*4«4 

^',w.O^*^f»H»^'VOC»t\Ju^«««rrftJ^oa^^*HN»^T»(J»h*J\^rntft30K<0 
^^■j*tj\4'^flCw»'04,wiSftfJUNJN   0 f» ^   0 ^  * CT» rsj T C   ßt^T-tJ'JJra-rftJ 

^ft T»  o N -^ '-ft t^ »r r1 «ft .ft -^ o ^ ^o ft- ftj ^ cs h* PO ^ft -^ tr -* > ^ ^ ^J f-1» AJ «^  0 T *; T 
—  1C,O"*»w»0r^T-tiftift^.ft,*'^W'ftrf*^«r>iftv0'">^*OM'^f5-)''5   0 •-»■"> ^ O   0 

• ,■  ToftJ»lO"^M*^jrLfti/\J\^if«Lftjfj,Mftj^<rco^iAftü*4Hj1or>'»>^«;oftJ4'ir 
0<-4W«4*4W^<*4r4«4«-4«-«w-t*4*4«-l«4<H«-«aoaC3r3C300r7*4«-t*^r4rVJ'\JftJ<Vj 

I   I   I   I   I   I   I   I   I   I   I 

fe« K. ft*.   Oift^^^ftftir»   ÖiftJ'«»-*'?»uft.*ftJ^*L^t*»flO?»*T*4ftt'^f\'ft    9   .5   r-OJ" 

ft» .ft r; M J* T .♦ ift ^ o ^ "O ift .ft -H a (ft ,n   rt *! ^ rj .T* w M ^ .ft tft vft -ft ** N. i-t o .♦ r^ 
j*LjJX,>ftJt\iiftf090*-tfl\jN.j%^flft,«C'->xj'sDft.ro . J rooj-cT ^^r>^*HW 

,H  !O-ta0r4^^«i^ftJ*L.ftr>   0"»   t^J»-^ OJ #^ <-l '•i « N. J '\j   3 «   j <T ift --i ,/, 7» «o T 
U    *i ^U ^ ^ '.a <-> O w M fti m J' 4- ift ift -ft l^ -O ^O   a «C 'A .ft IT*   0 >£ .0 Uft tft ,* ,»  ,» 'O fti M •-* 

I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   )   I   I 

T)O««jfO«ftJK.riftN.»-«*,e^'^','5-t^Mlft0N.-*'0K.-^w)iftft.P''^'1*lft0 
n *■  .-^ o  *»  ,t 7"   3 ri »J 'ft T*   .♦ '."  -4 (^  N. -«  ^ t« 'ft -4   D f^ ^* 'ft ^1 K   .t T  W   ^ft ^ .ft ir "J 

j4t)'ON.^*>'Mift'^^jirN-'^«l'ftN.aK   »rvjiTt-traift^l^^^   Oft»   0»^   ♦.pft.*'T 
O^ Äl*>'»5irN.^1Dlft,.**,^*lftJ^'^O'3-4PJftJ,,0-*J*l^-tlAv£)0^N.T,t»(C5»*'r • 

1 

• 
it 

• • 
1  1 

• • 
lft lft 

•   •   t 
1   1   1 

ff    •    • 
tft lft tft 

• • 
1   1 

• • 
If» 'ft 

• 

• 
Lft 

• • 
1     1 

• • 
lft lft 

• 

■ 
■ft 

• 
1 

• 
lft 

• 

• ft 

9 

• 
■ft 

• 

• 

• 

• 
Lft 

• 

ft 

• t 

• ■ 
lft IT« 

• 

• 
lft 

• 

t 
lft 

• 

t 'ft 

• 

• 

•   ■   t   • 

t   •   t   * 
Lft Ift Lft lft 

• 

• 
tft 

• • 

• • 
IT IT 

• 

• 
'.ft 

• 

t 
-ft 

• 

• 
* 

1 

• 
^ 4 4 

1   1 

•   • 
-» -t J- 

1   (   1 

•   •   • 
4 * 
1    1 

t   t • 
ff -» 

1 

• • 
-* % 
t 

1 

• • 
1 

• 
f »     1 

t    • 

1 

• • 
% 
• 

1 

• 
* *  *  * 
1     1     1     1 

t    «     •    • • 
-t   t 

1    ( 

•    • • 
1 

• • 
o .ft f>   ft  n   ft o ift -a ift -s ift  T)   ft a tft m f*    T ift o i,ft r> tft o Lft r» ift -» ift ••? ift r> ift ri j» 

0 ^•4MftJ*ft''0 4'*ir»^0   0ft-N.fl,rcT*T,'3c.-W'-JftJNWM'4^lftiftf»-0ft-N. 

Lft   Lft U^ Uft   A IT  U"» Lft lft Lft lft tft  lft  d> lft lft   Lft JN  lA li^ lft lft  '^  ^ lft lft lft lft tft lft  lft   A lft  Ift  lft 'ft 

96 



V> N »4 « I 

U* ««MvtMl 
• • • 
I I I I ... . 

-£l2£55SSSSSSSSS5SS55SSSS|2SS|S|SSSSS 
°"" • •" ,•.•.• .•.•.•.• .••••.• .••.*• *  

I I I I I • I • I • t > t I I • I • 

».3!3SÄSS-^ooo^ciooo«»oaoo2£«2SS222S22222 w '" ° ........•••••••••••••••••• ,••  
1(111111    II      I I I I     I I t I I I I I 

,,, • • •  
I   III 

 ,*; ,*; ,* .* r; r. i • * • •... .* 

"????T?7TlTttTlllll«ll>" iiiiii 

«i*aiAai*a1*ailJa(*alftoi«oiÄo^a^ai£2^25 2ifl2lS5'2SS 

o o * a o f .o e -o o a .o e 3 .o « o j o o .o Ji o e J  o ^ fi  e> a o o o n o o 
«  

^3»0<l«.aol,>9,w»*0>«>CJ,""">'»'" 

aaaoaoaaoooaaaeoeao 
r> .-^ r: -^ a o  -a rs •» ii -n u a o 3 •< ^ oooCTeataaaooocaoooor» 

111111)1 

j>aujrro<»4o«iM-»iMMi»,w>-»£<T',»;'i 
■^aaooaootsfao'3'^^'aaaoo 
aooaoaci^eaaoaoaanaoa 

■     III! 

oaaooae«<»<»<»4«<»*MM',J'^'*'< 

 I   I   I   I   I   ■   • 

I     I I I     I     I I     I )     )     I     I     I     I     I 

.1 .♦ .0 .n -t- « ^ ^ N» *» f' m ^ ftl ^ ""' ,-J ^ ^ 

I    I 
•   •   • 
I   I    I    I    I I    I    I    I    I    •    I I    t 

•   •   t 
I    I   t 

»>j«<*(M.0»   0 T1 "^ «,  * •< '  ^   9 »I -i" O lAi 

t  1  1  1  1   1 IIIIII 

rj -3 f^ 'n -^ o o ^ •^ '^ ■•'» c; t'3 ^ ^ "^ "^ "> ^ 
I    I    I    I    I    I    I    I    I    I    I   I    I   I    I    I    I    I    I )    I   I 

-r» o rl  -3 « ^ 
IIIIII 

o ra r  o o n ■ •  

^ ,-, n 1« r> .JN ^ ir ^ UN o .-> o   .r -3 J> -. ^ c •!> ra  ..■> -3 .O J' JN T IT c- .J a '« -> 'J " "" 

(C o * fi .0 r -0 0 a a x ^0 0 « e * .0 B O O i> .D X 0 >O  0 ^ J> >D x x J vf 0 J ^ 

97 



u 

I I • • • I , , , , 

•   i I   •   l   I   l   •   i 

.•••  .••••••••••••••••••••••••••#..   tt.t 

'   I   I   I    I   I   I   t   •   I   I   I   I   t   I   I   I   I 

w c^ionusi/No^t^tO-O-tn e^M(uu\iAc\j(T>ii\u>(vj>4n'>io(M^i>^nc9oiA>4^ 

 '   I     '    ' 

III    «...••. 

i • i • i t • i i 1111 r r r r r r 

•    •     •     •     •     I     I     I     I     I     )     I     I    I    I    I     I     I     I     I     I     I     I     I     I     I     |     |     |     I     |     |     |     |    |    ) 

.o a son  .-> .3 »B o >r o a  o s .p .n o .o .c o  Pi) o  o .D ^o c xi n -O r  p j .o r n 

»,   .r*"-'Oo,«>L(N^Mrf\ir>.r\cj'i'ro^ijiio^ToiA'=  r • * i.-» ^ » J "i ,- j' ii> •-> is. 

' ' ' >' ' ,''!',' 

a  ^ ^ ^ ^ ^ r f m 0 a ^ ■-"' a ^ '' « => f  «J -T ^ ■v N- ^ i^ o >. (^ M ^ JN ^ * i," i j 

•    I    I    I    I    I    I    I    I    I    I    t 

B    "i^'/V'T^£",'"'",   B«M'MM'0'T>r>nMt5r>IM^-<MJr-,,e — v,;,,«.,.   » 

I     I     I     I     I    I     I 

I     I    I     I     I     I    I     I     I     I 

™  i '^ 1.' '? ■"'   I   3 "j ^ '     ■*   r  "'>•-'    ' ^i   -' o  T  .»   p ^ wi »^ ^   ♦ .p ,p  »• AI -j   t   »   n 

«    •"'NJ-<a^»<rHoi«>j-iPi->,/s1pj<o>rr,'Plripj>lPtl>lpj   OO^J-PiMw-ior. 

• ''• '> i ' i i 11 i i i i i i i * * r * i* r r * 

H   r'"'   n'-i's^-tN.m,^r^.t^^-t^.w«-r'^^-r.-«pj-r   ♦ ^r ^ * ^  t* -^ v» ri CT ■*>  P 
t>     a   r^Tr-K.    OiC   P   ■s^r   » r^ -P f%j •! n o o o ci -.-.-) rt w -) "1 J-  J   »   ♦i^.p's.'s.   n   0 

••••.•■••••.•••••.••••••••••»,,,,,,, 
• I  

1 ><■ I   <•) i ■   i I i i   I   i i I i i i i   i   i i i   i i i i I   i I   i i ! 

r? p  "   p -  ■,'■   —' ^ '- js  '■» o rr p ^i !-« 'i ,p —i _p ■« p  ^ .p ^ j> f kp ^s ^ .n    « ^. ^ f-. ^ 
a -< -^ M M " p .t j ,^ i^ r o ** v .T- -r -^ T ^ .-•.-<»-* Pi AJ ^ p- ^ .^ ^ ij> ^i p ri N. 

c a p  n .0  r  r n 'f .n i;; j o o -o .P n .- r c n s  p  o i-' j .r i- r p c ,o o  c o p 

38 



lO <•! *■ 
• in "» 
nn ** •4rOt0ew(M«'<49'<AIAU\UN<OI>>KN>^'AUN'*IM«4n'<).»n(g>4O 

soo>4««>4<4>4aooeeoaoaoosaaaeeeeeoB 
a e 

(NJv4Nli%0«JSfO*)Oe9^9^NKKOKM«Oe<fM«4iAa^^*99t.t(MN.«0^«4(\i 

teooaeoooao1 *ooesQoeoo 

II |   I   I   I   I   I 

I     I     I     I     I     I     I     I     I     I     I     I     I     I     I     I     I    I 
h.UN^llO.^O#iA^O^Ni^(UN9l0eO^^r^<^vO«l>olA<NJ4iNf^<J>iA,-OiOrvjKU)krN 

O    v4w4av4«4«4rMi,^M>'v)(\j(VJNNOj*^'Ow)(Vi«4«^«4aaooo-4^«H«4r>oo*4v4 

»H"0»M»4^c3'T»^iniftmi/\mHir<eroo>mco^oK.N-'n^oop3-45»^u>*,o,ö 
flO^O*0^llNOm'^V»40»rfO«10^ff»NONJfT»^xCff»*4^0*',0<VJlAOWfy»W 

I I 

i^^aM^^^«4tiHOJN«^0'7<-*^a4DaOaOvOfOstt'9fO«(NJ«0<NJ^O>0>Ot^«4(P 

1  1   1   1   1  1  1  1  1   1   1   1  1  1  1   1   1  1  1 

«a oocsoecaooaoaac. 

1   1   1   1   1   1   1   i   1   1   1   1   1 1  1  1  1  1  1  1   1   1   1  1  1   1   1   i   1  1  1  1   1  1  1  1 

^^^^(\jftjf\j^fyrsjr\j'\i'Njf\i<\ifsj{\if\ir\j^fsjP0(,\j(Sj'l^fO'*>'lO',o*,Of,0,O'i^'O,iO'^ 

o .o o o c  o r  o o o n o o ^t o o ^> JB o D «^) J r o o o  o  o  D r .o o  a J> o s 

'30e300f3aO'*3Cir300C33oaOJOC30QOaf3C»C300000C»aO 

I '   '   *   * I   I   I   I   I 

W C»-30CJOOrir3'3-r)Or>ranOC30t3C30C3*3C300CSC3'3i.3r3r3rDOCJTJ3 

I   t   I   I   I   t   I   I   I   I   I 

^i is. > f   ^ ^o T 'vj T t: rs ri «( ir. 'O n * "O  t   n ^ CVJ -t ^ L^   .I T « ^J PI ■* ^ r3 a -^ r* 

I   I   I   I   I   I   I   I 

«; M r«   ,J  .$   .^  ^  -r ro "J K   C r« *.■ '.n   .O o 'T ;T oi *> o "  ^0 N. N. 0 "^ "J ^ M * ^ » -J -0 

O     »< ^i ^« «j rt ^j  ■*>•«"* "^ ^   ♦ ^r "> M «^ »^ 'S -a »j -^ a -3 o r» r» -a «-< M "Ni ^ '*J !*.' •-• -* •-* 

I    I I    I    I   I I 

i»   ♦ ro   ♦ "^ T- tr* .rs   ?>   t x.   ♦   '' 'M M 'NJ   fN   ♦ .♦ n «4   ♦ ^ tj ft n m •- .♦ ifs N» it» Lft ^ .n 
-Jl   (\J JH  ' J   -tl  u>  »^  ^ ^  "I    JtJj'J^L^^'Nj    OX   ^^fCT^N-W^^PO^^^N.    :3    ^^^»H 

N   ru i^ N, T   *>   -^r-^«   n-HiC^s.ift   ^•n'j%'lo."(MT3*4^"orj^K.T**f)"Jv?'J'n 
U      -^ Aj ^ o c?  ^  P i  r*) ■«   J- LP    ^ L^    A *0 K.  -P *0   0    O «P    ft  -0 <0    0   O .J»  ^O  ift ^T fO »*> AJ ♦■* »^ C3 

I   I   I   I   I   I   I   I   I   (   I   I   I   I   t   I   I   I   I   I   I   I   I    I   I   I   I   I   I   t   •   ) 

,■, ,• .^ t* — «^ iP ,—  t K.   ^ ^* -vj  r, M .^ ^ r^ * -^ fi   o n y   o "^ "^   o •" ^M" f '-» ^   ? -*■ 
«'O   T*^'t(^'-3LftT;K,,JrD^r»^»-iftJ   taCTO^^-^Ä^^^ÜNnftePift-^io^^^ 

tJ^   T»   r -r N, N. f^   P tft IA ~f Jf ■" f^-' fVJ -* ^ ^ 0 '"^ ^ ^ «-' «^ W  ^ "^ -♦  -^ u"* »^   0 f«. N. ^ ^   0 

I   t   t   I    I   I    I    I   I   I   t   I   I   I   I   I 

«a    T ■■) «n  -? c» r-   -i n c"' o rr1 o n  o    -> n n r ^ o o fj ^ ^ r-» o LJ r-.-  o r^ n rt .T» -* n   T ' .i 

I     I    |     I     I     I     I     I    I     I    (     I    I     t    I    I     I    I    I     t     I     I     I    I    I    I     •     I     I    I    I    I     (    I    I    I 

^ X ""J 'H  "' lft  ^    f* '-"' tft •=* 'ft   -"'  I*    "J ift   -»   ft O .ft   3 "ft  '*• ift t3 ift '^ l^ " I/* ra ift -1 tft   3   ft 
0 ^^f\j'*j-^fo^^JfttftvO>üN-'^ce«i'^-^ccji»-tT-4fttftj',oroj,^iPiPjvOKK. 

C   r 'D '0   ß   O  -0  ^ --O   ß   O -O  Ji   C '.O -ß -^   0 ^>  .D   D   O ^O   0   c> c ^o   o   r ^ '0 ^O ^1  i) J5 '0 

X   • • • •  

99 



IM « a< 
«c   9> • N 
U    W M O 

) • I 

« (Si 0> 
* N. * 
ro M <M 

•   •   •   t   • 

<e9<aKiAi\j<^'0H«m««s<r^aNnUNroK<eNN.>su«jr<Ma9< _ «4 a o s ro 
rT «e • (M ■» «0 

M M w i»» m 

l   I   I   I   I   t   I   I   I   I   I I   I   I   I   I   I 

« eg <r, 
>« * ^ -f 

U    M ^ ^ 

I        I   I   I   I   I 

* ...••• I • ,11,111111111111111 

,   l   l   I   I   I   ,   I   I   I   t   I   I   I   I   i   I   I   i   I   I   I   I   i   l   ■   •   ■   )   I   I   ■<   *   *   ' 

r9J>Ol^OJ>OJN = USe>iAflJ>''^Oif>omol/\OinoliNOLrNOU>Olf>OJ*<=lA 

^^•^^•^J^(^)M^J^(^J^J^J'\l^^^)^v^J^ll\l^JM^JM«■o■^'^"''^M'"»v'B,m", 

ii n o no o o >o e e n .n o o o n .o >c '0 a a e o n c o .a o J) J> -o o ^ o c o 
Ä  

O     •<rt-<,\jrj-4  3»<:\j.»,nC"n-o»->N.-»i''!'<'MMM»<-»«.f>*"''rJ'<'-«'N'''',-*v' 

 *      '" Itlll 

• ••••• , , 

*' "  I   I   I   I   I   I   I   I   I 

X  .j <-.i N. w -t :<> !VJ  .» w ip «> fO ^ ■■>»»»>* J« »J J- -w on — -< M « 'f>   * •/>   t J>   a -t •>) '• 

O     M-«»!-!^   .   T   j- m ifi ;fv i^   ■^.J.t•'»'M-^•n■^'->-''•>"'•-l-•,M■v|■•,»   ♦«.-«vi-j«! 

f*    ♦*  j-   ry    ♦   t K    ♦.(■'!*•*     ,   .t  ^ V .4   *■    ^  .♦   .♦   «^  ^ . • ^  fvj >0 ^ "^ '-^ N1 "^   -J   ■♦    * f^ 0 

K>(-   ^ M »H .0 •< LA «   M JV  JN M »1 u'   0,,Or3T?,^»i.'nrj-Ow— ^IVjh.^Cr^^.-IN 

w    •*» .-j ^ o n ra ^4 -vj K^ ^ ir in -n if\ r f^. N.  o ^ tO vO .0 «C ^ '.0  0 ^T  PI^JS^^M^^^ 

* *    '    '    I*   I*   I*    I      '   I     I     I     I     I    I     I     I     I     I     I     I     I     I     I     I     •     "     '     '     '     •  

w w »< J>   I' -1 .0 »>. T -D  ^ «   .0 "   i" ^l ^ «" «^ ■«" -< •»   ■"  ■* " ,■,   '   ^   I   -^ w   C> 'JS ^1 •< M 
■^   -.   f ,v   r ,t ' i N*  r * -^ ■.* 'n ^ *"'  f ^ ^ ^J "^   ' ~*  f* * '-♦ ^. M -^   *» ^ T ^:  r ".r * ^i 

M ■»(**» r "  o ^ ^t ^ T *« t5 f 11^ ,r "^ ^ a ^ ^ '^ ^o ^ 0 *J •* ^ ^ '^ ^ *" ^ ^ ** r ^ "^ 

i   i   i   i   i   i   i   i   i   i   i   i   i   i   i 

at    i.*  i>  i- >"   ."> ir 'p ip  ^  •   ^ a i* ■" -* a ia -r- jv  r ia r  a  r\ ia ia .a  a  a  a   •>  a ia i-  a r 

i i i i i i i i i i i i i i i i    i i i i i i 

^i  a'—ir -^i^o^r^ia^-'ao-a^- a^iarni^oiaca.a'r'a-i  a 'a IT -a .a r-  ar^.a 

a ,i) f 0 .a a .e B a vT f .c  o a 't -o .r. a .r  a o J> n a r  a a ü  o i c .a o c e o 
X        

100 



gi 0> n i 
"   s e e i 

•   •   • 

•aaSSS2ÄS255ÄSSi8!SSSRSSl{!SSSSS5|SsSCS| 
«»■»■»«««SSSoSoSSooooooooaoo-oBc.o------ 

i,  ••••••••••••••••• 

^««-J«««^«W<Vi~<V|---<»<» = °°  

I I I I I I I I I I t I ••'•'' ' 

.«  ., ,. ,, w   IT 
\0 «0 i0 ^0 v0 «A •   ••#•• 

^o-tf.^*-.u>-*-'~5$2JS2SS52£5iC2:S;SiJ~S£S-Si 
14 

I  I I  I  I III)  <  t 

777T777T77777777777T '^ 

-   -   -   -  o c  o o  n v0 n 
.o o n o ,o .e n o  s .0 va o  3 B  n  o o .0 .0 o c  o o i» .c   o ^o -P 

t   t   *   •   •   • •   •   •  • •   •   •  • 

^ ro -o -0 
«* vfi o ^ V 
U    * * -» * 

---.i-ii-r^^ii^i""'"  

  ill  

SPN.IV«.««-!--"'-"""*1''-    ?.....  

-   ~.     r.  -^   *<    ,  IT  (T  "■,   i ^  N.   ^1 ,0  K.   L-   (M   -.♦ 
f   ^ J  T 

I ,*  m   r* *w  N-   M ' O  *•    ,t  ^i f* 
• ei Zj   _» f^.  ^ -J  X> ^ "^  J*  * •t'1  ■*   ^ ^- '0 « 

• *    "^ ■* ^ t-1 ^ ^ ^ -^ lL   m.   * .#.   «   « .r   n .ft .e 
i r\j «i «-(  3 o •«» 

I    I 

J -o -" -t 

I 

^ .c ^ c -r c -o x r -D L^ ^ ^ ^ fO ^i •-• •* ö 0 

i   i i i   i   i   i   i   i   i   i i i   i   i   i   i 

3  n is. N. *- ^ 

i   i i i   i   i i   i 

f*l    F^    M 
I        I        1 

)■r^fÖfOfO^•^"^w'", 

I     I     I     I     I I 

I 'M IM r- 'i   t "'f  ..■> J«   0 .P 1^ "^  ^ r-  "^ 

F, ^'■»-»'-irä'-ji-»     i     > r--   -< ri ^-. l    ^-Jf. 

(IIIIII i i i t i i • ■ " 

i n   -i ^ ^ IM IVJ '^ ^   t J  -^   n   3   5 ►• ^ 

,r   f   P   *   3 D£    O.Or.0    3D.O0C or oxr^  p  O'OB.TC  c  o.rB 

101 



u   3 o IM m ^ N. o H> vA« a «< u> tr 

vAfNj^^ir^^o 

0> 

(f If 
* * . 
m a < 

•   t 
I  I 

. 0>IM 
I »4 ISJ If« N 

M N 

I    I    I    I    I    I    )    I    )    I    >    > 

iv « 

9« e 
in — * — 

9« o 
IM ^ 

« M 
in • 
e a 

»4«inNo»4ivj','**f»r»«««* woooooaooooooooo 
..(••••ti'«***** 

111)1 

SSS^«ivK»~-j,>«oo~';»i iv^**rofo**».".£'»o;o^e 
00oooooao=>ooocjoo 

i W N. CNJ 
i N e J1 

f^ vO ^ 
) a o o 

S • 
M   » • 
Ifs J« • 

X>TS.O*»vine3£lv*;JN."»CN.~--*-~~^~2„J^,Ä„ir« 
B-<«e-«'>--',S-£,22S«^*5Sii2iSS»ino*--*«'«--»*"^ 

v.^•:':":':•: r^.".^""-",;-,-,-;;.-;;,- ,•; r:: r; ; 

s   « 
o.nr.lnrjlnoinoin"in-3inoinoir™inoj;ö^ = £ = ^"S°f5j*inin 

^p o *> ^ o >c  o 3 o  r   o o  P  o 

"iiii«32;gSSSS^SwS 00 = 00000 = 000 ^ = 000000 

<'oooo<r.oo^'<-<-<-«------^---'^-;....  
I I 

i i i i i * i i i ■ i ■ i i i i i i i 

i • ■ ■ i i 

■r r r r f f f r f f T : r f -r f r f f f f -r f f T r  
 • •:; ^ ; ^ ^ -; '.' ' * 

? ^ ;;:; r - o . - ^ ^ ^ - - ^ £ £ - £ - - - 
' ^ ^ M -J "" " » * i^ -^ 

r -r ^ rrjp^xor'rc c c r r J 
• •••••• • • • • 

102 



(P l/s r\J M IM «4 0* 

Urt»4CMM<MM<M 

I I I  • I I )  • •  I   I  I I   I 
•  • •  • 

• I I  I I I • • 

r. * i>. • * « * 
IT m .* o .t >0 <£ 

O   oooosoo 

*  UN  * 
IM M <M 

e <0 IA 
M * * 

l/> ^ <0 
o ■» * 5SSSgSSSSSSSäSS||||S 

,0 M tr «^ ^ • 51 

. M * I»» »0 •< <» * 
1 rt (S( "» * in 4» «0 

•0 !•> ''O  ^ W •"*  ^ •   #••••• 
I I  I  I  I I  • 

^ IT JN  « 0» •■* 0 

•» * M • a •< ►• 

o o o a o o o 

^ <M *) 
* a ri 
N. tO  ^ 

w ro "» 

I 

«0 s0 9^ 
* K 9> 
rj • * 
w fa <vj 

I   I   I   )   I   <   • 

t   I   )   I   ■   • 

N. *M *Vi 
fO fO J 
-3 W »H 
O O O 

O f*> O» 
N. O 40 
O  »4  "'S 

  
T N. W N. N. T "^ 
j) ^  0*  N«  ^  -4  —4 

•    •••••• 
I     I 

o f>.  •< ^.  .* "< il» 
^  «5   *   ^   J  ">•   •< 

JN m « 

N.  K>  O 
o «4 rvi 

t0 iC ^o 
J> !NJ « 
t\i tn *>! 

0 o « 
o M * 
•4 .0 a 
fM «4 «4 • •    • 

1 I     I 

O P4 K 
ON  »0   (\i 
O »4 <M 

> o r» a • •  • 
I   I   I 

•o * * 
« rvj h. 

iMO*0*«'H-4«4»4MM'4',|*-^*i° 

..•..•    t   .«•   t *• 

I   I    I    I   •   < 
•   t   ■   • 

I    I I    I    I    <    •    "    ' 

•   • 

»— — l«<l»>a•>(^T^•"'-'►-^',v''<'T'",,v,', 

5-SSS^^SSSS^SS^T'Si«*« »"--■"-" 
i i i i i • • * i i •4  .4  •« •<  »4  •<  »4    • 

I      I      I     I     I     *      • 

•     ••■••• 

«1  o o '3 o a «^ ^ 
I  

 ^i^mäöääocsootjorjo 

^^■w    T.^TV    -^-r-TTT 
^1s7ST-»fT'Tr^'rfT   T1-^ 

f7  ^ o   -:  -r- -   - ^   ■> ^   *» 0   "Z S 

•    •    •    • 
I     I     I 

N. .^ j- -» ^ N.  « -^ -»   0 -n .r ro 

(j    r-, r,  j  -, .-3 CT o •"» C3 ra r) -3   o  ••••••• 
I 

if ® 

J'   CJ    -»    -•*  ^     -'    ' 
W*   ^J   ,3   M^   rg   wrf   • 
-» o r:  '-3 o  ">  ' 
o o o o o o e • ••••• 
It I* 

p*l  fO   K.   ^-   «   "^   f 

.-4 o  p   ^ •■*  r* 
-5  J  «-»     » '3  .-> 
J  O  (-3   CJ   O   C   ■ • ••••• 

I   I   I   I   I 

T rf <*   ""* 'P  -♦ 
*- ^  ♦ - f» rs. 

>     ^   tf    M  f^   ^   O     ^-.*^^'--*-» 

,  r:,    .,   .-5   O    -r»^»    -"'    ""3    "3   'J    '^    ^    *3 

  
II       I        *   * 

.« a o o «i -< M i- "^ T -^   1 ^ o 
p.  _-,   «O  "ri   .-(    p  "1    J    -j   ^>   ^4     ■»  '-5   -^ 
,   ^-4   ,-«    -»   <-*    -3   i3   O    —«    LT     _■»     ■»   '.",   --5   ' 
i Cj  n  ^   ^J   '3  O    3   T  C   'I O  O   O   ■ 

I I  I  I I   •  ' 

-   ;»    -   -T> ^.  '^ ^.   -*    "   •-* 
O'^-^'M«"^    ♦    f>    P  **• 
p .0 h»  p rg v-^ (T ^ «  ^ 

•   •   •   • 

n x r>i '-'' ^ -^ •* ^ 
r^ -r ** r'i * ** » .f 

,   M  -I f-3 -) -* ^ r- r-> 
-^   -5   r-) -^ r» 'JS ''» f5 

•^    »   T*    P   'M 

-^   —.     T   rj   . 

I      I I       I 

M 
v r, »4 rs a ^ M •    •••••• 

I     I     t 

^    AC    X     -4    ^ 

>   -4     I       I       •       I 

p    (S   ^   ^4   "T*  N.   ■ 
■vj j^ «M r rvi N- r 

i   -i   o   ^J   ^   "^   '"^ 
,   ^ r*» ^  "^ •""3   "^ ! •••••• 

I I I t I 

,    (V   K.      n     ^     ♦    N. 
i  i; "^    J '"^   i   o 
. fS^ ^ -^ ^J tr   « 

0 ^ p* ^ >fl '0 •    •#••• 
1 I    I     I     t     I 

r.! .« r ^ ^  t 

1   T« fN' 'I ^^ •-< ■~- 
^ F4     J ' *> »* —* 

i       t •      • • * * 
I (       I 

) K. ^4 -^r f ^  '- "^   r« 

)   T o  "» ri »^   "^ ■-» '"' '^    -» 

1)11 lit 

■,     . tr   r     t   .t    *   "'    ^    *    ^ 

. ,j r , ^| , ^   T ^    ^   ■*   " '  ,2 
^ o o '■f1  o n o ^ ^'  ■"■ 

i   i   i   t   i   t   i   •   <   '   • 

^ «o u-.  -^ rvi   0  -r  ^.   t   T 

• -, r J  * ^  3  -^,  * *- 

.■■•••■■•• 

J- 'J ■-* - 
-r    r r» n 
r »: ^ 'T 
ri »4 f\j ^i 

•   • • • 
lilt 

y-   T  -4   ? f^J •"' 

■V, -j  .* -4 T*   . 

• •     • • • 
I I      I I ( 

-t r "^ -* n 
w .n O c; "J .   • •    • • • 
I I   I 

till) i   i   i   i   i   • 

•  ••••••• , ._, ^ ,, ,j -, , -   - 
i   i   i  i   i   i   i   > 

t   •  •  •   •   * 

^« ^4 -■ i r i ■ 

r   r  r "^ T "* 

.^.^fM^'^^     T*     ^ I -O   .T   -J  ^    r    ^    ? ** ^    -^r-^ 

,   « ,T ^.  r T (^  r -»< .-r - -r r ^ ^ ^ -* * '" ^ "^ ^ . , .  

103 



• Ill 

I  I  I  I  I  I  • 

ii)i i   i   i   i   i   i   i  i   i   i   i   )   * 

it (• 

uN 

stit*i*i****ii**i*iiit**i*t*iiiifiii 

3 2 S i (NJ M 'SJ fy ^ «^ ^ N (Vi fvi-y ^ (NJ ^ tv* ^ ^ ^ ^ ^ ^ ^ M ^ 

.M /Vj M) ro   ^   * lA Lft 

.y.^^^rr T(r'^Ps',s^',*J'' . T 3*  T  T* !T T '** ^ ^  '^ ^ ^ ^   T*   T»  tT' 

W    SoooooooocaoacJCJorDaesaoooooaoaooooaaooo 

ti   «   L*%   «   -^   »^  «-»  l^  ^   "^  "^   -•   ^   -O 
(,■> iv -t .-> i-> .-- "^ jf r IM ►-■«'■» ■» 

fl  rj -vj M (M rv c-4 rj -NJ ry -^ t\j (g «i ^J -^ —■   -^ '■ " — — — — ^ ^, — _ _ .^ r- « ^ .-, ., o a 
p - -. o ^ ^  r ^ r J -i * ^ ^ ^ -^ i 1 ^ = f , r, 

t> •••••#•••••••*• 
i   I   I   I   I    l    I   I    I    I    I 

 • iiiiiii 

■K.  N.  T 
s. <r »< ■ 

i r» r>   -» r-» o »4 ' 

I I    I    I    I    I    ■ 
.  *T«  »*   *)  N.   Al    P    P  ' 

" i ^ J y: p ■; =. * i^ i ? ><« ^ ? j"; ~ i S S ?! -'^ * i? ^15 «t - £ 5 - 
w   ^•o-J_ic>o-.M^-»p.p-oj>iv^».PO'OPO^?p;P;je

,;'J  #-J  .   .   .  . 

 r r .• r;; r:: r. '' ■ *  

-4    ^   *4     I 
I 

.r J\ ^ J* J*   ■"» iT 
l    l    l    l    I    I    * l   l I     I     I 

.•N   -1   ^   O   , ir\ r-i if* ■ L^    O 

■ L^ ^ ir u^ ■ 
l    I    I    I 

(Oou'v"'/*  ■^ln■^lf^r^'',* 

,frT1Tr^T(r^T,3>,TTT-P0-TT-rT-P-'.rT0-fr-P--T^-»-P-TT 

104 



am «< ^ ^ N 
lA 0 IP »4 o ** 
Nea N «ir 

1 1 

^ 0> 0» N. »4 ISJ 

•    ••••• •    ••••••• 

^ O* W »*• ^ "• ** 
~«y»?^.2"-22tSS55«lS»5S SSSSaSSSSSSSS533S5gsRäSS33S 

« m N. «4 • IO 

a ^ o o o • IA 
if 5M * * >o K 

"   M K» m m 1«) m 

t  
4 .t 9>e .» .* 
rf ^  JN   •  OJ   * 

M K n »4 « >e • 
U   ^^ w •< •< •< 

K 1* ty ^ "> ■»• u» 
a« ^ «4 *4 m «4 tt 

Ooaooooo •  •••••• 
I   1   I 

K • « • < ^ ^ 
JN « ^ O ^ 9* »4 

• * ,* r r r * r 1 • • • • 
«~^^«r55~5~2--3S5S5S535S3#3^|s -*355JÄ2|SS5£SS«aJ*£S3-~5SS322 
|SJ(V*(VJCMM<V><»M«~N~'*';';C; = =  

aP,-.U>^«OOM.OK.-2*-52-JS5~5S?5~"2M 

0   B 

h. .fi CVJ 
f*) O (V 
»4 * 0« 
■ts *    » 

^ ■<» ") 
fw ^ 9 
a> .4 T 
•«<  ^   «4 

j»~ij>«»>fliv»4-»-4a*',>' 
« .0«e.4He«.om9>£ 

•   t   •   t   • •   •   • 

1^ o 13 o a a o < 
.4 .4 .4 "^ •< »4 "4 

I    I     I     I     t     •     ' 

a in a IP o ^ l9 

^ ^» ^ ^ O O ^4 
rt ^ .4 »4 <VJ ("vt »VJ 

T T T» 9»   T» 'T  J* 

LP o 
-4 M 

1 o a o 
I  «4 *4 *4 

I     I     ) 

>     •    •     • 
\ a [t* o 
j f» w» .» 
j rsj M M 

a a o 

j% IP 

.  fT» ^ T ^ 0* T T 

I     I     I    I     I    <    I     <     •     •     > 

I   I   1   I   1   I   I   I   )••   * 

• »••#••••••• 
^ipeaipoipOiPOiP""1 

PJtNJIVjPJM'^MP'"»'^""' 

0 rr -« BO «4 »4 •4 0 
t rvi j- O ■c * T* a 

K. « a* « if» (\J •H 
e O e» 3 0 S> 

• • • • • 
«4 m* «4 

1 
•4 
1 

*4 •4 

1 1 

• t • t • • 
a O a O O O a 
w4 

1 
«4 

1 
»4 
1 

«4 
1 

»4 
1 

•4 
1 

•4 
1 

-4 
l 

• • • • • • • t 

,  3 & a i/* O iA 0 ^ 
1 iM (\j ro •*» * ^ JN r» 
1 to •n M •O «-» fO 

1     • • • T • • • • 

1 V) « u 

u 
►. * ^  * "4 ■» M 
jr T» .o PJ «c N- -# 
et n »4 »4 o »4 »4 
o o o o a o o 

O^O.3 000000030"=»  = = = °  

»4 »\J ^ ^ o ^-  ^ 
,». rvj •<>•<* ^  P 
' ^ iP -^  -^ »P tP  ^ 

o cj o o o rs o •   •••••• 
iP  p * ^ * .t -o ~ ~ -^ « g g ^ .^ 3 3 S S o u. = o o o J o o ... 

I   ) I  I  I  I 

JN   f\J   !•    » .T   M   « 
, (M   f ^ »4 r» ^  £ 

(T CO T O »4 PJ ^ 
Cl   O  O   »4 *4   "4   *^ 

n *   0 M 'P '>-  * 
ftj ^   ^  IP  "O  «5  ^ 

I   1> -4  .»    t   J)  «   = 
^ -Vl M 'M M ^.1 "" • •••••• 

,or,p)pJ,o^;p;o-s- = 55SSi(;^i^St^SS;'f5 
pj^^-1'»~»;p^*^'5*^~4i^i___1pj'MPi'-i~M 
«»•i^'-pj'-ip)-«-'-3^''^"...  • • • • 

1 1 1 1 

. t3 •-» ,4 «" .♦ ^» 
1 y fO «C * *-» ff 
. O -^ » to N. « 
1   HO   ^J   »4  O   *3   »4  " 

I       I 

1 <« »4 iP .P O »J 
ft   r^   -4    ♦   -^   -4   'M 
B i^ r> to ip 7> PJ 

-1 ^1 -^ T «P ^ ^ •   •••••• 
4 *4 «H I I I I 

I       I       I 

"»  *   * IP vO   ,0   0 N- ^ •» ►-  ^ ^  * 'P  ■=   * ~ ~    ^ • 

I     I     I     I     ■     > I     I I I     I     I I     I I     I I 

v0'P^^v1,^'*'^",r'C---    -    -    -  •    •    • •   •   •   •   • 
I   I   I 

•   •   • 
t c~ t-i n   ■- o 

,111111 

«•••••■ 
-,   ^   ->   ,«   O  ^      5 

•4   »4   !V   t\j   -O 

i -> o ^- -r <-•> ^ ^> ' 

  
r> --« *-> 3 t~ j ^ ra 
^^^lv|.4>4>4«4 

I     I      I     I     I      I     I     • 

to ^ j OMP ox^•^*0'T2.ü2C;^-.--'-4-----,- 

n^rr^TTTT*^1?' 1,yiT*'T>{J>^'*',''','',(r' 

105 



s 

5ooSSo3^^^^rt^'H»<ooooocaoo»oooo«ooa<30oo 

I 

0 
U 

r r r i r r i i i i i i i i i i i i < 

I   I    I 

 •••  ))    )    ()||(|)(,— w — ^ — ^, 
I    I    I    I    I    I 

i i i  i  i  i  i  i  i   i  i i  i  i   i   i  i  i i  i  i  i  i  i  i  i  

x    •  

«,  u-vre-  rojfic-i-'v.Jf  o N -< - ^  o~iJ>.tc.^.o-i OirTi^-.ro f ^ * ^ ^ iT, 
&     ^j   ^J  v>   "1   W   Od  fy   ,%!   »VJ    O   ^     P   ^   ^   ^   "^   ^   -^   ^   f')   ^   '■*  ^ •*   -*   "^   L,N   -*     0    -^    -*   f«   -4    T-      J  fVJ 

•   •••••••••••••••" * ,1 

r m * s- 
in .-^ ,\j «-i 
T 'T T «^ 
tj a a «-4 

fy fri .» ^ 

•4 «   *  O 

*H "O f^  f 
fO 0 0  ■ 
rvi fvj "^ 
.» t t 

-4   **   ^0   ' 
*» cr ^a 

!   r4   «4  PJ    ' 

' fvj r»  t *■  r 

)      •      • 

0   s ^ 

t   t   t 

J%  '^  fVJ  *M  «-1 
^  '■>  S.   ^  »4 

M ^ ^ r- 

K.K.JN-»*"^     1    f   .^   t*    -T 

v4v4*4W*40r3C3'30Cl 
•     •#••••*••* 

I 

.» ^ ,^ ^ in <o T ^ 'j T -H 

-^ ^ -j fo r» ^- "VJ N- ^ -t 's 

IN   0  ^ o 
«4   ^C   «H   tt> 
«4 «4 rj ^g (Vt  'VJ 

■■v -r n *^  i' 
^   o *   T   - r, ,j rj w 7> ^ -^ ^ ^   i  -   ^ -i  * --  ^ ■■'   - .- « -. .3 'O  r ^ ^  « r^ l^ ^ ^J 

«J   ,2 MM ^i-i-i rj-i^-r  o  r  o'-^•»»^-■>-^•   P-"  o o^»-  C   0   O^^J-I-<-|I->'1 

 •  
I   I    i   I    i    i   ■    i   i   I   ■   I   i   I i   i   i    i    i    i    i    i   i   I 

«< r- ^ j> ii r ^  ^ ^ -i -" ~ ^  r .- t -i » -^ -o '^ c j i-  r M -^ o -t  p ^i ^ -M ~ ^ "i 

,><   ^ ,", ^ 4   ^ ^ ^   j.   r.   ,   t ,- ^ _ -, - -. ^  ^ _• -. -, -j -l -  -T   --  ^ .*   ^   -   ^    .    .    .    . 

*-   -t   l    i    I    l    I    i    I    l    I    <    *    >    ■ 
I    I 

 : : ' 

7 V "i-1 V T T 7* T T 7* V "i i i ■ i i i i i > < > •  

 • ? : - z : ' : ' ' '. ' ~ ' A z ~ ' A ' - ' ' ' ''^ ' ' ' ' 
o '" '"'^." \1 '^^ •' V ♦ ~ i r ■•"- ^ '" ^ ■'' ~ ^ ^ ^-j ^ i" t ' ^ Z Z S, S.^^, 

r ,,, r -» ». T - « T- -r "  -^  ^ •»  »  r "■ -^ r   T -T- T   •■ -  " ^ ■• ~ - T --   ■•»•■•   - 

JC  

106 



(0 * 10 " 

10 0 0 0 9 

I I I I I I I ) ) ) I I • • 

1flO««^7'*^0'fl,0^i0 

S ^  ^ O K « 
K *. • .r •* • 
« lA M « ^ o 

•   • 
1   1 

•    •    • 
1     )     1 

• 
1 

1«. sfi  * * »> 
« 1/N M •< O 
^ 9» QH m ^ 
O ^ K. hk K. 

v4 

«4 

K> ll> ^ 
«0 «0 tO 
<M « « 

•4 N UN 
K> »4 <« 
91 »4 <NJ 
O «4 «4 

N. • « »4 
IM jt M n 
n « IA UN 

l« 9> »4 
* 0> IA 
* M <v 

f»> UN 3« 
T « O 
« A « 

* J" o 
•4 9^ >A 
is. JO »« 
0 4 O 

US *M ^ * 
a -4 (T >0 
• ^ >e >o 
>o >o <o <o 

T il> o 
0> o « 
J< J» * 
« 4) 10 

<o * o 
Nt m 1« 
M <M M 

^ **> IM 
IM ^  0 
l/N   •   O 

i i t iiii) • i i i ■ 

p 

ei tn X 

§IH§ 

O U5 OS  U 

Ei 
w s 
2 J 
>o o 

is23SSS^SSSfSS^S5SS3S^77T77 » m »o « w "O *> w ' 
I   I   I   I   I 

i*» w» f*l * 
I    )    I 

(S o k^ o Lft o j\-»irsoJNOu»oJ>oj>Dir'3.(Noi^o J> o J<   O   JN 
J- JN  l^ 

^   ^   ■?"   T ,mT'T-'^5,3'''"''NT TTTI^TT   ^TT* 

■^   ^   ^3   LT    -t   C3   ^0 0'*>7>nCTSN.(\i   0^* "O^of^jN^flC^a^ 

i i   i   i 

- ^ ^ -: i-5 s i ^-^ 5 J* n.-- ^ T "o •; i .r r s ^o r.^: ^ - - - - - Ü    f^ i 

i i i   i   i   i   i   i i   i i   i   i   i   i   i   i   i i i 

1 -T» m -"  r 

\ -C   ~4  ^   S  T  T*  -* 

I I     I      I      t     I I I 

•     ••••• •     •     • 
- 7777777777777:7 777r77T777T7T77777T77 
 : 4 : •,; 4 • ^,; ^ ; o ,r o ^ ",; -4,1.* o L^ -o .* 

^^p-y^.r-r.« rcr-TI-T^TTTTTTT 

107 



s25$rS5«ss5S«l*ä5Sssssässs5SS«ssissss 
•    •   •    • •    •    •    • 

• • • • • • 
i  i i i i i  i  i  ■  •  • i  t  i  •  •  i  • 

o 

1-5^S)MM-<o,,«^ft'**T?2f. -3S2*^s>^J*^^eo^.'«-^"»N•'s•',: 
■ t • • i i i • < • * i i i i i i • • • 

-»   * 
I     ) 

O If* o IT o tf* o 

_4 rf ^1 rf N M ^ 

& * &< 
■t * * 
i i • 

U% J> (^ 

■» * f I   I   • 

O l(< o (f\ ^ l^ 

wi m ^> 

,•"TTTT"'■',■'>',!Tr:'>'^',, ■^rrT^JT^T   ^"^ ^ 0>  ^ ^  T 
•    t    t    fl 

^nimm^'i^^^'^"  

^»   -<   -4   -^   • 

* ■ 

• ,-, *' .   .   .   ^ .^i •■* /-* f~\ ^ ^> 

,"VJN*VOi'»*H^"»»'« 

I *-!«-•   -4   »^ 

fc_   . **    ^|   -T»   ,ri   r» i      i-   j    •■)     \i    »-•   ■-  ■     —       -    _ 

•     •     • «     • 

R t^ -" -t  -. C3 ft "< ^ -^ 0 ^ ,0 Ji ^ t ^ ^ ^ 12 i o ,n r N» i'> -* ö -» ■©  r -c v ^ 

■ i ■ i < ■ i ■ 11 ■ i i • i ■ 

. • • • 
■ 11 < 

• • 
• i 

• • 

—  ^   ~,   T   ■**   y   ^ T   f»  iT* T   C^ CT ,TC,»-<>.T3-ITT^''" 

108 



oaaooeeoeoeeooooeoaoaaaoooeaoooacioae 

• I I I I I I I I • I I I I I i i • I i I I I I • I i t I I 

.P oaoeoosoaooooooooeooeeaoeeeeooeaoooo u eaooooooeoooaaooaooooeoooooooaoaoooo 

I I I I I I I I I   I I I I    t I | | I I i | 

tT « iH «««««^(r(SiTin^Okl^O«DP09mKN\OCra*4H»4Ww40«h.^'^f#>«4 

I l l I I I I I I l t I I I I I I i l 

O    oeooooeoeaeaeaeooooaeeooscaoooaoeoooo 
I   I   i   I    I   I   I   I   I   I   I   i   i   I   (   I   I   i   I   I   I   i   i    I 

I      III 

I      I     I     I     I     I      I     I     I     t*4*4*4*4**w4~4w*~4 
I     I     I     I     I     I     I     I     I 

I   I   I   I   I   I   I   I   I   I   I   ••   I   I   I   •   I   t   I   I   I   I   I   I   f   I   I   I   I   I   I   I   I   I   I 

X      .   .   #   t  

W    o   3 o ^ fJ ^ "T t» O O r» O O o 'r»    s  -3 -1  .? rj r? ra rs -3 ij o O ^ - J    i  r» o ^- o > 3   T 
OOOOOOOOt3CJOOOC3000C»OC300C=»C»OOOOOC3aOOC300l 

I    I   I   I   I   I I   I   I   I   I   I    I        I    I   I   I   I        I        I   I   I   I   I   I   I   I   I    I   I 

fT «r o ca «a ra o o   3 ■D fJ -i o j   a   a 'z.* r? -> o ra   .3 »^  j -j o .3 -J i) .J -u o CJ ca   -j r-   j 
C5'3rDr3000t.,*3^f3O0'-3.':jC't3'3<r>*3'3Of3-3rjC303tJO    .lOOrj.Jo 

I I      I     I     I      I      I      I      I      I     I     I I      I     I     t     I     I     I     I     I     I I 

«4*4v^*^«4w4w4-««H«4*4«4r4v4v4«4«4*4«4*4«4v4«4>4*^OC3Or3O«-lf\i^<\j^0r<> 

I     I     I     I     I     I     I     I 

fO "O  '^ »J N. T   0  J" 'B M  ^ '0  ^  fl* *"  (T*  -^ '.n * »*» T T1 J1  -^   O ^ -t T   0 ir  ^ ^ .^ ^  »-* 'T 

I   I   I   I   I   I   t   I   I   I   I   I   I   I   I   I   I   I   I   I   I        I   I   I   I   I   I   I   t   I   I   I   I 

••i  ■ 1 T J- .♦ r» r LT ^ -r ** .*> N.   ^ .11 .n   r "> s, ^ .* ^* ,n tv. rr« c ■*» ^ .v ..) -♦ ." -M r %.   ^ 
„ r^  T N. IT 1^ tr ^ f^  J ro »o H v ^ ■»:  « T N.    J ■* -^ M  o o *-» ' J r^ o^ ^ »^ w ,0 ^ rvj -v ^ 

-J1  <   W  «n   -t  CJ «  "  »H fVj  'V  W  e  r^   V*    0   «   .-1 N,  N.   JS   *M  CT  ^.  ^    C  N.  ,ß  ^ fw   v.  ,5 i-t  -c  ")   T  -^ 

1   1   )   1   1   1   i    1   1   I    1    1    t   1   1   1   1   1   1    1   1   1   1   )   1   t   1   1    t   1   t 

.*   0 .r T* ^ o «i rs »^  r< •-« ^ fo 'o -^ ^ ^ T "9 r*^ ir» ^ es T T*  c ^J "^ '^ "J ri i^ »■   P -t ^J 

M  ^ *-•   P ^ ^J "O *  j   t 'T   0 N. er«   * fw.  -r« -^ .-<   n o N. T» ■■*> '■o   B rj c*   5 ci ^ »r   j K^   t N, N- 
O    M  «!   ^   W O  T  ri  N.    01^    .♦  'A  »M  (NJ  ,4  -^   f-»  «I  -4  M  ,4  ^(  »N  (\i    t  JN  ^   .*>    PflK-T    rtT—   ■v 

I     I      I     I     I 

Ott    -t  ,T* t:j f-^ ( 1 ■"• c rj n -->     1 Tt r-i  r t "•   -n   —» r ■■     ^  r- ^  r-   -^   —   ^ - ,-.    -j     t   -   .3 "   :r     J   ^ 
I     I     I     I     I    I    I     t     t     I     I     f     I     I     I     I      I     I     I     I     I     I     I     t     I     I    I    t     I     I     I     I     I     I     I     t 

'-.   ,ft    ^  if\   -*  ^  ,-,   1^   r-   .|\   r:   u'N   ^     ^   ^   IT    1   ^   ■-»   il>  r-   in    -*   J>   ri   ift  r-  lf>   1-'   L"»   "^   -ft   "*   i^   f-'   ..■« 
Ö ^ -< -\( -.j r^ fo   J-  J- O J> a^  xT ^   ^   -C   "^   •"   T ^ ' » •-* ^< ^ N "" ",   -t   -f  ^  -^    ?    P N. N. 

• ■<   —t   ^   -^   -^   r*   -^   ^   -H   ^   rH   H   ••*   -H   ••*   -^ 

rj .-.^ AJ f\j .-\j ^j rg i\j -vj M • j rj  ^ ^j r\j  r\;  ';   M nj  'j ^j rj ci   \j r^ P.  r\, "g 'M *j ^1 "y 'J ^J "V %* 
K  

109 



i oe e see e a ( 
•  •••••••• et* * • • •  * •  •   •   • 

i   l   l   l 

„MO 
JiMIM 

0> UN 

1 IM* 

•  • 
i   i 
• « 

k. w> w »< o 

• 11111 

«SNSS«-<i2Ä|5*tf.-go5*~-*«-*S25a3sS3*S-i 
»,„«„««S«~~~---ooo»«»---~~~~~  

i i i i • i i • i • • i • • • •  ' 

^o-.MWiNi(gN~:j~-;;5----S5g5SSSooSo5oooo 
^•j-t-ri^^i'ri^^ .. .^*"°  

-•^J)!r*-K^<oo1wf.^«*2fSw52SS55-üS5£*oSS 
-5**w = <»«l^«•^•^J';£SSC^S*5oS»*3•*-•*<»,■»•^' 

I 
•   •  *   •  • 
i 

t  • 

•  •■•••••• I  I  I I I   I I    I    I     I     I     I    I    I     I     I 

«^^;;^^^^^^^^^^fr^^Tr^ 

2>4>4«4'MrMNM'MM'M!VI'\iCMIM MlM(Ml^J^JMM',J^^",>','',",'' 

<MAJ.-VjMMtyM~~'-J~~««^^~523S5ci3oOOOOC.OOaO'3c3 

• • iii) ■ i 

M 
U 

^ f" .» 'r .0 ^ «   ^ w ,r r^ « « » .♦ IW Jw iC ^ ^ "' _V" - ■• ^ - j; •♦ ^ J [2 2 ■» .* N. 

5« M - oo^«»u< .o *f«. ^i^*.««"•►■►• ^ ■« »^*;*;'; * ". , . . . . . 
i i i i i i i i i • i i i i i i i  i i i i 

I I   I 

I   I   i   I 
'!■  ;• JN   ■• 
I    I    I    I I    I    I    I 

1".   l/>   l.-N 
I      I      I  • 

1^  fN   !ft   J^     f»   l^ 
I      I 

 •    •   !   ' .1 1 ,Z, 2 ,f, „ ,f. ri jy r, Jt n * ■? ■* " & 

110 



# m *» >p 41 9 
a.  * h. «> 0> Ift • 
tT o ^ * u> N. • S^33-oo5o«»c.ei«ooooo«»ooooooc.ooo«» 

•  •   •  • •  ••«•«••t«* 

IA «4 »4 O (M ■' . .- -.   J 
wnKir«*«^^")**"-0 

^iis2|iiiiliiiiliil2iS2Hi2SS2S*isssi 

I  I 
K r» a> s- K it« 
N. tO S ^l« (V 
,0 IA M "> W * 
e\IPJMIM<MIM<V»<MNIMNM<M 

I    I    I   I    t    )    I    I    I    I 

(M <M it T O M 
• ■ e N ut ■» 
a> • >A « n M 

I I I I I I t ) I I I I 
« N 
Itl 9> 
0 I> 

« • 
(\J * 
•t * 

' ' I     t     I    I    I     I    I    I     I    • 

Ä "1 "> • *  H 
is «4 (T> ^ «e a1 

(M W ^ 3 O   ^» 

JC o ff' ^0 "n M 
O "O fM f*» M ^ 

trrrrrrrrrrrrrrrrrrrrrrrrrrrrrrTrrrr 
> UN O US O IT 

SSw2SlVJ(MMMN(\;'VJ(SjMN'\<M'M<VJM~~>"JM",^^',mW,^WN,W'0 

*^       T^I->*«'«^^     ■- ■    __       •..__.-■•**  ,^   #•«  «^   r^   ^  i^ P1»   r^  r3 
j ^ W ^ vp vO J1 IT ^ •» »^ "^ ^ "■ 0 

'•••• •••••••••• (( 

O'Si'CJoesaCTrtcaorBooe^ooo oac'cajrao^oraoo^ooooca 

I   I   I   I   I    I 

p ■ ^i ^j -VJ ^ ^ •*> -^ ~ -^   * ^ -A P* -y ^i M •- ^t n o -9 T^ M ^ 's, "^ ^ ^ ^   t > •* ^ M 

«M 

^ ^ .♦ ru fi ^ 
fVj   o /^ ^ f^ h* 
M o n t? -^ -v 
;> .o i0 t«   P N» 

• 
1    1    1    1 

• 
1     1     1      1     1 

vJ* 
ir 

«M 
t 

«^ ^ « -* M   ^   -t -^ 

^4  ^  ^  «4    I      I      1     1 

r 
■ ft 

• 
I 

ft "* w4 \.r- xi 
Tl  "9 »•   .p  « 
N.  ^ ^  CO <\J 
.# »^ r^  «M »H 
•    •    •    t    • 

1     1     1     1     1 

«a 
• 

I 
o o *n ^ '■■i c « "^ 

1   1   1    1    1    1    1   1 

• 

1 
r-l  '.--   O   ^   ^ 
«4 ^4 M v4 <H 

1    1     1     1     1 

0 

• 
i^ o 'JN o vr T» ^ o 

.^ ^ %j fti ■« M » 

• 
* 

o 'js o ift r- 

•H -^ •M (t^ -^ ,ft »r. i M -♦ ^ fw ^ -♦ »^ lfN ^ ^ ^ "^ •* 
»»c'vii^   ..^^in^J^^-o-'"*"''''-''3-11-3 

**  ^  ")  &   ^   ^  •<»« N. ^  N. N.   "•>  N. U^  M M  l»'    "'.">  T 

I       I      I      I       I      I      I I      I      I      I      I      I      I      I 

(\Ji\JM.\JPJCNjM(\JPjCy'V;M(vjMCMI 

a m  o•43'^■■»^-',,'-   s ^o -r ^ .0 o ■» M •" »n ■» 

r-t   r>   W  *4   -4   "NJ   ^   'J ^   ,♦   l'N  V0   LTN     pN.flr'^'T>^>'*,'T*  «••••••••  
I 

■^   -J  -> O   >^  CT  -1    -. O   -■■   O  '">  •->  "  O  -•  -I  —  •'   "3  -^ 

|     |     |     |     |     |     I     I     |     I     I     I     I     I     I     I    I    I     I     I     ■ 

I« o in ^ i« ^ U> ^ l"» ^ "> "^ "^ "^ m " '^ ■,, ^ "^ '^ 

^4 ^ *4 *4 ^   ^»4-^*4-J»4-J<^«-<^-^ 

• ♦•••••••  ••  ••#•••••• 

111 



u   esooooeaeeooooeeoeeeeoooaooeoeaaooaoo 

I  I  I  I  I I I  I  I  I  I I I  I I  I  I I I 

I 

I   I   I   I   I   I   I   I   I  l^^^«-^^^l^w^ 
I   I   I   I   I   I   I   I   I 

t   I   I   I   t  I  I   I   I   I   I  I  I  I  I  t  I  I  f   I  I  I   I   I   I  I  I  I  I   I   I  I  I  I  I  > 

fM (\J «Nl    J M M >j OJ -XJ fVJ  ^J M »"U rg -g fVj rM (\J ^J   ■y^J.^J^VJf^JC^i^JM^Jl^J'^i^J,^J^J'^J^J^t 

X ••!•••••_!!•••••••••• 

OC3O0C300O0Or»O0rj0Or300O0Or3Oe300nC3O'3ra0O'^0 

O   »O (Ni  ^  "^ f^   5* f*   -T  l^»  'V 0  •'4  ^  "^  ^   ^  l^  0 

r* •* «H ^  r r i -o •■< »4 -H o -a «  r .Nj T -* »^ ■* 

i   ^5  C3  ■ i cn a -J  «  C3  O  O O    O O  r^ J O  3  O U 

-» j-  -» r^  -j n «r 

fy ^ ^ LJN K. « ^ ' 
,-4  (\J  ^  .ft  .♦  'f> «VJ N.   .■•  «■* CT*    C  »W **•    0  i^  ^   T  'J    »  »^  <   T»  'ft    0 ^   fj ;J> 

I I I   I 

* M ^ 
^ L^ I*»   ^ ft* '3  "^ N»   ^ in K   * f TJ N, N.  ■*»   »  ^  .?   *) fU »4 rj "^ 'O tD   .»   «-I <P N.  ^  j-  r3 * 

»   t   ♦ ^ .t   * ^ .♦   t -t ♦ ^  t  *> "^ "^t •-* ^ «^ -^ -^ ^ '^ ^ ■♦ "^ ^ '^ '-^  0  P J^ J' -t 

^ .« ,r, K. to i^ ^ .n ff '-J -♦  n i^ (\- r-  "^ ■*.   ^  "^ .f "i 'u ri r,% i*» -^ ^o ^, N. fv  fo vi ift " » ■ i."» 
JNf«^'OrOt\J."*»*4Ov0'T>-. ^N-H^N-^W^-r-O^    C    t j\ »-< ^   3 N.   _J   -t f*0 ro ift  ifN -^ 

t   I   I   I   I   I   I   I   I   I   )   I   t   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I 

N.   c -j in N* vO J- u'» ^ -* w « T -^ > '^i   rw'\ir»^^,T*'Äifv^r3iLr)
w,»irNi^X'-»c*LftT 

K.   -^ •*»,--)   j ^( — K.  ^j  .^ ^j j> ^ "»    - M   r   T Nk rr  ■r   "** fti rs »s '^ ♦•< .-4 -^ K»   p   "»   * 'ft vs 
j'^N.f\J(V^^l»0-1    tPT',,'^-»"JftJ    P»-»Krt    tN*»-<i,ft<-5'-)-9<H*-*-»*N.r^-pj.'rjf 
^^^r-10',ft'»*K.xri','-t",t'1J-^'-3-^-4»-4^J'\J*i^f'^tft-PN..rN-fv     r^^fTT    T> 

1 

If 

1 

• 

• 
1 

• 
—« 

1 

• 

^4 
• 

1 

• 
•-* 
f 

• 

• 
( 
• 

1 

■     •      • 
1      1       1 

fl     •      • 
W   *-4   *-4 

1      1       1 

•     •      • 

*-t 

1       1      1      1      1 

.rs  A ;^   ft ^ 

111)1 

1 

• 

1 

fl 

t 

• 
*4 

1 

• 

• 

• 

1 

■ 

• • 

• • 

1   1 

• • 

• • 

fl   • ft ..ft 

• • 

• 

1 

• 

• •> <-» 
1 

• 

• 

• 
H 

1 

• 

ft     •*   L" 
«-I  r4 ^ 

1      1     1 

•     fl    • 

• • 

• • 
•H   *•! 

1      1 

• • 

• 

• 
<-• 

1 

• 

• 

■ 

1 

• 

•     fl     •     • 

l-N   ,■>     .->   '.ft 
«-«  -4 «-<  «H 
1)11 

■ft 

v4 
) 
fl 

n   lA O   '_ft   '-i  IJN   r-   Lft-   C"   Lft   '—   ' 
0 ^   w  ^J f\J    «  ro    J    .f   J^  i 

^ L^ -n 'ft rr> ift '^   ft ra   ft T^ 'ft -^ j\   r» ift  ^r-  .A TJ   ft ^- '.ft  -^ '^ 
,0   C N» ^  •»    n  ^   ^ T» -.i  -< —< ftj ftj 1^ •o ^  .t   -ft ift   ft «P ^ rk- 

i*j  "'j TJ n.( .^j 'U <\( fM i'\j  "J   -1 ."VJ ftj ftJ iM   "O fV ' J ftJ  '\i 'VMM *J fNi ftj (\j f\j ftJ ^J ftj  ftJ rJ   ^i ^J rg fj 

112 



«#••••••••••••••••*  ***************** 

Sie<!*!>>S«>4K<AIM<A«BUS«hKiiSU«UNKa#«aM|«2<s«*'',s0yM£ 

i   •   i   i   )  i  i   i   i   i  t  i  i  i  •   i  •   i  ) 

.TK 

a IM n KN c 
«o ^ (M n * 
fO *^ w w ?o 
«4 «4 H *4 «4 
•    t    •    •    f 

9 ^ Q f0 ^0 
tA K w ^ a< 
40 K K K, to 

l/>(M»4«*UHrM^««0<ll«»<i8Ke»<VI01l»HK^,^*lf>»4kO«00<M««N.«0 

I 

w     .•••.>>•■•■■•••••••••••••••••*••**** 
)  I I  I  I  I  I  I   I  I I I  •  I   •  I I > • 

SSsS 

I I I  I  I I I I I I I I I I I I I  t  I t t I ' 

w4^^»4(M(Nj(\jM?\jf»jiMrvjr\jfy(\jftj<\iN'Vi'M'vj'S»'\J'\iPO'**'*»fnwrofO"'0'^',0'^ 

M        cs9a9C4«a4*t*«t«***«ftt«*«4«*****«*a 

•4H^«4«4«4«4aC9«4«H*4«HOiJOC3a090ac90C30aOO>3aOOC30a 

0      iiirt^^^ — ^»4»<w^^i-w-4-3rjooDO-30a«TOOt»r5TCjrau 
•   •    •   •   •   •   •   •   •••«••••••••••••   •   •   t   •   •   •   •   ••••• 

ij»rf»4r<5M»e,»'i,"i^-3~>3N?,M>">»4 0OOC"r<TD<\P^l^^)»^'->^-»  » « -<   n 

Iily4r-I.l-I«"<il     lit     li*-*-*-*-1-* —t»4y4t4^4*400000*^*4^4*4^i(Sj^^i 

 .T r ,•,*.'.' r r; 

JN rr- o rr« r m w .» r>i -^ IM 'i <VJ IM "■>  " in .* J T n ►, m N. ^ .r N. » ta n- »4 »• N. ^ .T »o 

ü     rtM*4*4i=>'3^4MfO-»-»^.0^0rN.K.N.I^^C^e'Ü^N-'^--i>0^0    f>^^fOfvJ*4»4 

* * * * * i r r i i (111 i i i 111 i i i i i i • > • • • • • ■ •' 

,^t»(vJ^.j>^r4Ti^roL*ooip^i«M»(ri^'«'r''^M^.   .^^^iv  t "^  r* irs T- -^ & ~* 
Mi^m^otsiMiriP  ti'rr3-<'o.OKN<HnL^w^o»<N.~><^ir>^TrH  p «H "^ M "> w M 

o   or^^•'r!r'<■^.J)"^t^•»w>'y'<'^ra'^•<?v'IV'"<'w'y,* *  n a^r^rr-nT^otT 

•4  »4   M    I      I     I     I      I      I      )      I     •     >     •     < 
I     I      • 

«a    *j r> r-> o  o -i '-''"» r?» r:i r) ^ « r» r- -n c? r* rr o C* n o   .^ r-» o -I o .T ' ■ *-   o t^ -i ^ -p 
j^ — w,(M5(W)^lMroi^r^Mf^'0W'Of^»Or0,^M^^I,0f^l,0"0'Äly>M'^^'^^^wwl 

I   I   I   I   I   I  I   I   I   I   I   I   I   I   I   I   I   I   <   I   I   I   •   >   )   I   I  •   •   ■   ■   ■   ■  I  I  ' 

CJ m <» IfS  ^ IT a Lft •'I l^  C"* 10 •* ^  "^ LH •"» l/^ r'   (N '">   ^ I"» l/> ^1  Lf*   -3 i-"* '", i^ •^  J^ ^ '-^ c11 '^ 
0 v4^(MF\jw'*>^t^kn4>lji3^K*Tr'^^i''aw»4^j»Nif','^^tinln  O^JS-N. 

^4^4-4*-*«-4   ■4^-4-4»-*'H--l»-I.J»^-l 

n: IM f»l rj f\J N N PJ "Si M IM M M f« M w ''J M ^ ^J 'V ^ "^ ^  ^ ^ '^ ^ ^ ^ ^ l>J ^ ^ "^ rj 

J5      tv«*av«a«4«*ti»«*«*»«»*«**>«****a*a* 

113 



- 2 
o    « 

si 

• in n * o u\. in nniMinia9>niM#N 

tf»***9«N«iBc»NM*a>o>*«2?:2S'£Ä2T!S2!SSS«I;S2lB 

e«»a>999*KK<atB^M««s^^ 
KIMwSlMMMMNNNMIMMMM»*-« 

t • • • •••#•••••#••• 

i* n 
I (T • 
> 0» e 0aaaaoaeaaa«4«4«4«4H«4«4 

•  •tt* •   t  •  •   A 

I   I   I   I   I   I   I   I   I   I   • I   I   I   I   t   t   I   •   I   I 

»r* 
9> Qt 

l« IT 
9> 9« 

W>eiO«OM">0««f»iOa«0>^UN 
aavo9<«o«MaK»1oor>K.a*M 

•   •   •   • 
^ »4 «< W 

« m 
a * 
a a 
•   t 
I 
a a 

1a«e**u9N.a»N.a>0"»"»aiA 
a^^i0K.aaiMiBals(gN>«4K\ 

•  •••••••ttt««« 

rOir^vOaK^iOUN^NS*"»«^»© 
^   .A   &•  BAHk     M   _J   .M   —^  IM   .•  (9   >A   4B  ^ 

WH^aai^OH^^aiAfcwaw^N. 
aae^N^tAtO-^oiiMaateiAi^UNU« 
^^^«•^^^««^^^•«oaaoaa 

• •••••••••••••••••t* 

lte<«U|l»>>4U«O^>4h>aN>^<0KaMN> 
^9«MO.O>">Ki«<0>IMB^'«*art*;* 
0ei^ ^^^coMaatB'^oN.jN^^1^ 

•K   k       A  as     M   «VI   ^k  irth   «M  KJ   iM   IA   fW   iR  t i2Sa3s»aSS5CS*MK»Ma<»>a9>aK*a4)«iart«jJi»»>o^a^fJ 

 ,* ,•,•,•,• r .* r .* r .•.•.*... * • • 
• ■••••••••••••***********  ••••••  ••*** 

lMB^UMfl*^JMMMB>«**^l«MMBiftini5l«12l5l2lAl2*l2'£555'5|55 

UN n ii> oinaK>aif>ai/>a(f>ajOai«oUNail\o*oi|\aiBojjau>atf>atfjoijn 

,.......• • ''11^11 

•   ••••••• •   •••■••• 

„.„,„,.■,.. a M IA « »<  * >0 T <H "> * 
aeaae»aooav4«4 v^^NM^V) 

I   I 
•  •   •  t 

I   I   i   i   i   I 

.... .. ». «■ -J—I-^^.^ .^ _i^^ir^^^ ?T\ rp i^ o D 13 «n an '3 fV|Mnj'M'\Jv4v4«4«4<p4<H 

«r 
IS» .1% J" 
^ M -^ 
in Ift «4 

"5 t\J M • • • 

r» 0 J> 
-0 UN r-» 
1ft ■» 

r» «• « ■« 

N, .n »\i ^ o « «ft if» r*   n  o 

^.,ir^r^O'■•lM(^J•'>•»•»■*^'vl'^l(^l'^l^l^l^l^'',tf,,el'>J>1',*-'^ ....• ,,,,....••••••• 
i   I   i   I   I   I   i   I   i   i   I   I   I   i   i   I   I   l   ••   •   I   <••   • 

I   I   I 
•  •   t  • 
till* 

f» O  N,  »4 
C3 (-4  ^  13 
« M «r »i 
rg M «i ^ • • • • 
ill) 

i* ■* * B 
K. -^   .♦ o 
K. ff" rs »^ 
IW  N.   «)  r 
■     •     t     • 

-^^^^5fss5i55si5S5if^fif^i^Hf 
•   •••••   t •   t   «   •    •   • •    •   •   •    • •   •   •   •   ■ 

114 



t I I I I • I I I I I I • I I I I I I I I I I I I I • I I I 

-F oerseeoaeoeocseoeooooeeooeoeoaoaoaaoeo w oocsaooaoooooeooaooooaoooooooeoooooao 

•   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I 

I   l   I   I   l   I    I   l   I   I   I   I   I   I   I   I   I   I   I 

vH«4«4«4«4*4«4«49«4«400(ViN(MMMMMfUM*4«4MM|M»«4(\JM)N(\i(M«4CIO^ 
w    aeeoeoooooooaoooeeooeoooctfoooecsaooooo 

i   •   I   l   l   I   I   l   I   t   i   I   I   l   t   l   l   i   I   ■   l i 

ataMO(SfK^Ov4fM<\J*O<ro«4^«4«4irN.«4(Ni«>^KK.«(r^e«4K«4«l0Kia^^r^ 
rT*    sO'HI>9(VJ«K>«4L^9lAO^v4«4ir^^(r^(OfNiKf\i>0gOO(\j(Si«4Tv0«4AC\J.Of9^ 

1(1 

I   I   I   I   I   I   I   I   I  I 

I   I   I   I  I   f   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I   I 

.^  '^  IT    0  LfN  kT   if*  i^   .ft  JN  t^   J\  LfN  l/N  LP  -N ^    ft    ft   JN  l^  Lft    ft  IT*    ft  JN  Lft    ft    ft 'ft   J^ ,ft  »ft    ft    ft  ;ft 

-< in i^ 
•^   K>   fVj 
o cr   1 

'aftizair^uft^OÄruiT 
■^WftJ'^»4M"0«»»or3»J-^ 

r3 o o o a es aieooaa 

.ft^ o',',p''^-'\iftj^>f*3'-»Lft*^Cir>mo'*) 

-3 -a o n f3 v .3 fj   si rs ci ^ 'S «-^   -a «^   :-5 r* 

l   i   l    i    l   i    l    l 

•4 cr •*» 
•o »^ «« 
»or? 
o c» ra 

•*»ftJ<-«'VftJW-^OO^r^C3 

-^ ra o   3 <-» C»   "3 o o O O »3 

-^ »^ ^ "0 "^ fO »NJ -^ ru ftj 
'JS i o o CT rt   3 3 ni  3 

I    I    I    I    I    I    I    I 

ftJ^JINiM«-*   -^Hj-I 

r?» o ■■> o .3  t3   -3  U 

I     I     I     I     I 

»  h»   -3 «   J«   CTf  «-4    ftH.ft-S'T 
»r %. N.   0 vf» yD .C   O ^   0 K. ^) 

I    I I     I     I    I    I    I 

jf ^ rv »4 'ft n   ftT^Tfw^„-\rjN.^jT» 
^ '■)   ft fW  T "0   JN »   ft   ^  Lr  "C   T    ft ^   ti r-t  T 

W*4v4*4«4«4ao^OCSO-4ftjrt'NJv)'w1 

I   I   I   I   I   I   I   I 

^ in -4 
N^   ^   Lft 

O   ftj   "^ 
V   fO   ,T   T  K. 

T»  '3  -^  --l  <->  C) 

T» ■*» K. <H N »Si "O ( 
N.   T1 .ft . 3 ^ f.- ^ 
rj -1 r» »^   3 »^ r» 

'   3   0 »   ö -r * f 
r ^ c -ft "^ .c » 

I  H v4 «H   '3 '-l  O . 
• rj ^ -n e» -i T» ' 

-n T ftj T« 
K. o .^   n 

I   ^ fM ftJ   \i 

W 13 K. «-I 

N 
! M .ft .'Vi 
i C y V 
! "NJ -^ J 

i «4 -n «-< ft,   PI   J1 Lft  'ft 

I     t     I     I     I 

r w^ -H ^ -ft ''' JN ' 
■▼» Vi i) 1 0 rS 1 • 
JN    0    D N. N.   «  <! 

I      I      I     I     I     I     I     I      I     I     t 

II III 

• **    ♦ ; X N.    .♦ 
.  N.   i' *> N.  |^   ^ 
• ft. .p ftj -r -o BO 
.   N.   N. K. tV>   ^.   K«   ( 

'O T *-4 
^ ^ -i 
"•■> Lft   •-* 

r "M ^ 
* -r -r 

r^ fvj ^j ^4 -^ r> ^ ^« -vj ftj 
"** (M  "J ftJ -< -^   ♦ 

^«»-i.T^T^ftift    t; 

M ^ »^ ftj T> ftj  . 
-* x ^ r -> ^ 

^■3 r'N ko   -^ ^ (Vl ' 
^ ft f^    ft .ft f 

^1 J>    ^ .-« 
Ö •.'•* ~* f\i 
P :ft   J- -o 

i T V CJ LT 

t ■" ft ;* 
K j- ^j *; 

ft*  K   N*  l\J 

^    .T    -O   Tv 
;\j »4 ,* n 

till 

«• ^ fl (\J 

rj «^  ^   ft 

I     I     I     I     I    t    I 

■3 •• r* 
*   I   l l   l   i   l   l   l   l   l   l   I i   I    I   I 

rr in ^ o o in "^ ft "3 '^ T» in '^ o ^ 'ft o ft ^ in es »n TI ft »^ kft r-» ^n -^ m ^  ft »^  ^ <-^ ^ 
0 -4^(,\Jftj^ft^*_n   nr   O^N.Tan^'T'0-?w»Hftjrj,0'i^^^iftX'nrs-V 

_^ .ft 'n -ft »n in   ft ift in uft m L^ ^ft ^n »n in ft m in LH m in m m n ft  ft ift in ip in ■•> in in in -.■> 

115 



U    SSSoSooSSooSoSoSoooooooooooo oooeooeo 

iSi«N»-»'2SS52SSäSw335£3S3sS2^SiNj<M~<Mivj'v<-<-*-- («»««»•»««'•»««»««»'»«{•«•j'jo»«;"^ . . • .  
r ••■'.*■*•' r ■' •* 11 • i • - -« ^ -   - ro ft» h« 

o « o 

^-mi*:':':"^ . • .^^^"^"^^ • • •  

•  ••••• •   ••••••• 

■ 1. * T t. •• ►.^*>o '(>■»-»-» »i - = = •: "j. -^ ?...... ••••••• •    •    • I I  I I )  I I I • III)) )   )   )  ) 

^fH^^f^^f^^^^^^''••••''' 

ft .-> ^  r> i^ i^ J* Ji '^ '^ '^ ^ ^   * 
.P, IIS ..■> „•> Ll    ■•>   A   ^    ft   l>   ^   ^ '■» '^    Ä L" •   • 

» ^^-^J^-------------'------'4-- 

^^^oji/voj-eMa^»« 

I   )   I )   I   I 

^1ft*ft,n*.ft'ft^ft'iO:ft»ft«--^5^.5P^2i^S-.^-.-.-4-«--. 

J» 
t, « J   »>   ■■' .♦   ^ •«•    ^  ^ "  "  v  - ^ ^ r. ^ I,   n T ^ 5| of, «O   J c: ^ 'f M   0  « ^ ■» '"■ 

mv,^J^oaM•o•»»^^0'£^•',■'•*,.. • 

I I I       I 

I » .ft (J> -o -M PI "i M •" * -J « S w i ° ^ - - * KJ ^ ^  t ^ ^ -P -n f ^ « "^ 'r * T T 

I   I I I 

ffff'fifriiTirii'fr-f f )   ) 
Ift -ft 
)   I 

.ft 'ft uft ^ ü> r 
)))))) 

,   .   •   • •   ••   ' ,!   ' ,1 £   n £ ,!. A  * i J* •" J\ r>  * 1 ir> '■> ■* <- l* 

116 



Ma,««a>)iaK»>«4iniOf<)i0ivinaiAo«wii««»van9>o>N«4ei0f>ia>KN'^ 

aeeeoeoa4«4«4«4ec3oaoeaaoeooa<soo«aoeoeocie 

w   oaeeeeooooooeooaooeeeoeooaoeaaoeooeo 

lliMO>u«tftaKin0>o>oie<aiA9>ii>mo«inn«>4ieio«w«4utM^ii\oo<«>4m9>cv 
(rn««co>o>««4'Na«HK«'M9<r>.«aNwa><»iK9<S(sjNNoo>Slo?m 

^)tnnr>>(nnnw)p^<,0M(\ifMv4«4«4aeoaeoa«4v4V4(si(g(\jfvi(\)«4V4V4«4VH 

lltllttlillllilillll*  ********'''*'** 

piat9>aaaa<9>9>7>a>o«tK<0irin«K>Kaa<eiA^M^i\jnmni>t(Mru<M^o 
"    (MCMNIMMNMCVIMfMMMMMCUMfMIMMniNMlVMiviKj^CMtMMnjfMlMIMMCU 

NeN.h.to«4»iirt«^owino>«iVir<.ivjM«(MMeau\«O'0^o><\ia>m^9>N.cr 

II •••••« • 

e9«mf«iM«4(^*4iiN^aa^«4v4^ao9io«D^«H^^^M«4«4^«4^^feao 

U   IT'T^Ä^a^^-ö   0,i\->^,wl'\J-4-3C3W(\)"oi|\^)K«^^e3*4'\j^j'>j'\jw«4'r> 

I    I    I     I    I     I     I    I     |H>4«IWJJMM^^ 
I    I     I     I     •     I     I     i     I     I 

tt oacaaooooocjaoo^oo^oeooooooaooocaeaaoa^a 

••• lit IIITIT'T'ITT'T'T'T'T'T'VTT'V 

e(r<9U>Oino^Ol/Sr3iraJN^tfN'3IAO^atrOi/>Oir'3irr9iAC3li\Q|^OJ> 

IT    f»  IT»     Ä   .ft   U>   'ft   Ift   .ft     ft   JN   .ft   '.ft     ft   J*   'ft   '.ft ift  1ft  tft   JN  l^   .ft   Lft  ift   J*   UV tft   i/*   ..ft us   Lft  Lfl    ^   lP,    ^ 

•l^'0^lft^^^P*^9,'3'^*««^^->(T^5\JftJ«P«lft^JS(J».i)K»MfnK.ift^JS 
O    <V(ftJMM"i~'M^-t*.ft*~'i\jM~»M'\jr'Ort^«^^*iftifti»>»»jj.(0,«ftj»j 

aoooooofseaooaaoaooooooooeieiaoooooonao 

(Mci   uiftf^UNCS.O^^vO^O^   ftC390fOO^ifta-4^«orOft.ciCT,^LftVN.oir(^OJN 
^►.*O^»ftJ"0j>^.ft0,O->N.**ftJf)J\L'\'nT^JtnrtjN.,ftv5e^M»t!ift 

„"   JV.ft 1ft 1ft  .» .» .»   r   f  ■»   *JJ\i.ft   **JJI"<\JMM-<-<rtfti'\J>MriJ^,^J->   t.t   * 

m   *ftJ*^.e^    ''5*'Vi^ift',s'T*^'/^lft'*>-3lftftJ*'«'*»«**f\i(T»J\^95«'TS(^^is,vl»* 

«4«Hv4*4v4w4v4W*4*4v4«4*4«'4«4*4*4w4«4<Hv4v4«4«40000e30*4(SJftJft''*>'^ 

I      I      I      I     I     I     I     I 

'^Ho'aiTi-jgs^oj^uNPo^  oc3'raftjx«r9^^T«i^K.ift-3rr^o>ON.iT«n 
^Mflrftj(\iftj<T»^o^L^j)^'5|*>ift0^o'',iftrviWr»wtft.ft«-*^ftjs.o.c«ftj^.«'-j'^ 

ift 'O *> ■_/ rr .♦ ftj ift „4 «^  *!.♦,♦  ^ -^ m ,ft .,1 «^ *4 K.  n .O T- .n ^ CJ M .n ft! ^ ift ift ^ ,^   ♦ 

w     "'ftJftJ»<OeM'0*.ft^^lft.B^O^^«i««I<^».>^I^H.N.^,oift   » I») ftj (VI rl ^ 
1   '   •   '   •   <   t   I   •   •   I   I   I   I  I   I   I 1111*'*' 

UN1<3<O'r>ft.^l\Ji{\.4>ft.*TftJ3.r.0^>>4n.3onK.J>lft»)m(3»>fT>.*«N..t.ft 
ro j*  PY»*!»  Of-^ftjr\i'rTift^»^vrif>»«ftj^Mj^  0 tO  ff ift .n o -a *^ es ^ »*   ft^-ft 

H'',,v|f»»<-<"JMW^ift'0«riMw>"«   *.<o.tT*«lMeM"».^ri»-.3->   n   D r* -* 
U     ftJftiw^loT«».^!!^   »"^^ftj^ora^ftjftlft/m»;    r  A   S X   B N. <v  « T W  !T o  T 

•***'-***«-*lllllllllll * •••••• 
I   I   I   I   I 

•ft    f'"'c3fr>.3'^r^ri'^cn'-?'or?or3ejC3^oT'to.^rir'er'i'^'-3^'-, rT^r*.-»   s 

I    •    I    I    I    I llllllllllllllllTT'VVT'VVT 

n JV f^ ift m tjs r-s Lft *-» ift rs .ft n ift 'T tft o »ft e» 'ft -^ .ft -a .ft o js o ift »n 'ft r» »ft r> :* »^ ^N 
w ^^fti^iti^^^ift^js 0N.ftfc«T7«'',(jrt-^.^ftj(\im"n^^iftjN oxN.r* 

-1*-t^W^4*4^-4W^^4   H  -H  .-4   «H  ^ 

Ift Lft Ift IT  1ft J^ Lft  ^ tft Ift vT    ft Ift Ift L^ Ift  IT fcft Ift    ft   ft J> Ift   J\ 'ft  ^ JV tT  '/» -ft LT  ift JN 1ft UN u> 

117 



*•§•••• 
•   • •   « •   •   • 

UN * •♦ W o o o o i- 

-^SlSS5SSSS5«i3r-= 

•   •   • •   •   t •   t •   t   • 

I    I     * 
■   •••••  •    * ■    III) 

^»-0'oi2J;SS2t$#S555 

9> ^a 
« e 
N. « 

* N. ^ « m * •< 
WS  •* »4 O  'A ^ " * <y O 

M ■ 

|     I     I     I     I     I     I     •     *    * I     I     I I     I     I     •     •     • 

«••••• 

^^^^^^^r^rrrrrrrrvrrrrrvrvr 
^ a 

«n  ift IT Lf*   0 iP^i^^  ri^   ^ i/<  ^ i^ l> i> J\ JN Ji ..' 

•   •   • 
'J\ \S\ it* ^ ^ •< 

1    1    1 

•    t    • 
J\ J\ A ^ -« -< 

1     1    1 
•4 

1 1 

J\ J\ tT JN 
,4  «4   «4  «4 
III) 1 

• 
« 

• 

M 

•   • 
3« o 

• 
O n 

•   • 
O  UN 
•4 •< 

-|  ON  O l/N  O 
rvj ^ >«) MI ^ 
K> •») f) M "> 

• 

^ n ■ft L^ ^ ^ J> f\ ■\ • • 

l/v IT 

ei IT 

^i^--^-------------"" 

,., m .r:. -«- - - - - - ^ ^ r, ~ 5 - ^" s VN n.;« * 5 S 3 
M   3 

N v0 -c 

* S  •*   C 
J* rj ^ -> 

co rj .n ^ 
»< J -J r» 
,7,  3  rt O 
*j  »4  O  -4 
•     •     •     • 

I     t 

T>  "J N- 

rf ftJ ~> 
•4 o r •   •   • 

•   •   • 
i   i i   i   i   i   • i   i   i i   i   <   i i   i   • 

c r. .0 .i".   »   » ■« •  •  • 
i   i   i 

i   i   i   i   • 

ea   i:   r- 
• i i 

> • • • 
. ,-   r^  :.-» 
.  ^  O.  ^J 

■r L" 

I    I 

ft o   ft 

--1   ,*   T   ,ft   ^    -ft  ^ 
j J JN -ft   3   0 ft- 

, r-   ft -5 ^ ~    *   ^  -^ 0 « .-> .-i   ^ LT ir "^ i^ ^   ^ '■' " 

ift J   IT   ft -'' '^ ^ ^  • 
^   „4   ,*   ~*   ~>   *   •*  •* 

,ft .ft ^ -*> L-" ift .r* tft 
, • 
,   ^   r.   -t   ■*'<•*•<   ** 

ft ^ jv ir   ft -ft ft ^ Vft  «ft  .ft 'ft 

118 



•  •   •   • r; r .•; r • r • •. . •. •  

^►.^^«.KK^^C«««^*«»«««^^  •    •    •    •   • f    •    •    •    • 

M i 
O   , »•«••• •••••«• 

i 

K. in 
•« c 

i n a 

•    t    •    •    • •    •    •    • •    • 
I     I    I     I     I     I    I     • 

t     I 

^   (*   ^ JS IT LP 'f> -* if* JN   if-   'f\   J\     ^   I'N  i^   ^    ft  ^   ^    ^   '^   lf    ^    r 

C CM **■ 
•VJ ^ r» 
fO O M 
•TO0 

t • • | ^^ 
I    I 

• •    • 
ra o -a 
M ^ w 
I  I  I 
»   •   • 

lA es js 
*4 M (VJ 

■^ ^ iT 
• •    ■ 

•* CM 

'S O 

•3  O 

»^  «  « « 
JS    O   J>   t! 

o -a -3 u • •   •   • 
•^ »4  ^ ^ 
III! 

• •    •    • 
o e ^ o 

I   I   I   i   i   i 

ra if 
«   •    •    • 

e ^ o i^ ^ * ^ > 
in r ^ ITS 
•  #   •   ♦ 

 .«.••••••••• i i i i i i i i 

i ro _ i^ -^ "J « -o ^ 0 r* r ^ r ^ r ? ^ ^ « .; -r 

V,   T-   -* 
o ^> if. 

CJ IVJ -J -> 

»-, ^ »-j ■» r » ^ 1- -• N- . ^ ~ •; ?; ^ ^ ^ ; X 3> i»«. J •< ^J t<">- -"" * • 

«-. rj w ****•»'•*' •- * « ^ ^": ^ ". ^ Ü .. . . . . . • • 

I   I I   I I  I  I  I II  I  I  I  I 

J^ 
fO  vO "^ 
^   T « 
ir ^ ^ 
r-i o T •   • • 
•4 •<• I 
I     I 

•     •     • 
:r\ r- li» 

I   I 

•   •#••••• •    •   •   •    • •   •   •   • 

L/\  lf> ii% IJN 

7T777T777T7T77777T  

^INJ^X"*    »IPIAO    0^.^■O»'''T,2S2I<-l-"•^•<-<-'-<-<',-,"•, 

************ ■* * -: ^ **** -;'. 'C c "i": ^ ^ ^ '. ^ 

119 



mnmNIMIMNMIMIMAjN 
t • •  • 

J , „__ 

S,S«S!m'<»l»>W««Ni~NIVJ»4'4»4«4OO000«3OO00e3-4»4»4«<'H«4-4»4 

r * i* i* * r 11111 i • i • i • • • • • • 
o'<»^9'*ifl^-4«'0«4>fl»4M«<^*i«''fi2'',*,>,;2!'i5!!I2!'C^2I;!^ 

><^M«4»4«4M"»*ir>o«o'y«*-»«<M<,JfiiM|M-»-»'»***''K-0-»',JO'4°; 
Oo™OOoSo5SS5rtMN'MM<M«V(NM<M<VJMMMMN»yMMft",4~'^;y'* 

t.«t. #•••••• ••••••••••••••••^••••T'^J 

(\jx^l«*ini^9,iA9>e*»4mK»4'»o(T'»<»iv(«ff,*-»4u>'*>'8'*<»KwoinN. 

u nooo^»<^lM^^J^)M^JM^^"">•»-»■»l^>^'',''Nl'*"'',l'*l',l/,•*• ^MMOJM 

I 
(\jiO>^«»<^ej\MOjN'<>ojNe3MMK^*^»4J>^*M*«i'r^u-oeN-'«: 

 •••iiaat<»»a«>ai>>«> !••••• 
I    I    I    I    I    I    I    I    I    I     I    I    I    I     )     I     I    I 

|    I    I    I    I    I     I    I    I     I     I     I     I    I    I    I     I     I     I    •    I    >    I    •••    • 11(11 

„^    ft 1^ -^   ft    ft    ^ 'ft J^   -T .ft  'ft  'ft  'ft    ft    ft  ' 
•    ••••act««*«««*« 

^ft j* .ft ift ift ft in '0 ift .n  ft  ft  ft ift 

jft  o  o ^ * »■ « -^ o ^ 
r3ft.^i^*^ft) ft.t^'M 
ftj -H -« .1 i r- T *) -r TT f 
ftjr\jr\jrMfti<H*-«*^«4*-* 

ft» i^.   ^ uft -» Ai «H (\t -n ft. .r   ft ^ ift ^ .^ ^ cvj ^ ^ ^ u* ^n J   P ^■ 

-.....••^••■■■■■■•••••«««« 

T   P W T^   3 ft. o  ^ IO   O 
7» «* ^ T . j ■-> j:.  t « '\» 

J«    D»>ft*^^*r;,inft«^!^N,'Df-,in    OAftft^«^^^^1^-0 

flcT'io  sijr^^c-y^^r'C^'NiftJ"0''^*^''^^*   0 ^t -C 
J    OsO    3.ftJ>    ,ft-»»*^'ft'0'VJftJft)ftJIMMM^*<-<^'<'^ 

0    »^■.■'*'H,,*-0'P*^''^. 

ri •-» 'S* ^ ^ "> ■*   S & \f 

*» a"^ ^' 
N. ^  *0  r-  ^ 

n -^ f^ i^ K 'T« 
^1  .^  -4  JN    t  -t 
rr T T o  o  •> .t  r .r 
*» at -NJ ^j r\j ••• "j 'VJ Ä, 

3   »4   ^ 

O-P*   t•^*^'■Or,Jf^^,,   i)N''^'3«-,'^-^ar,|fN 

tr .^   -i   ♦.«■*. r -^ h*   ^ .>•> .n  f s. ifN   w -r (^ ^ •-  ♦  J «" c »n o .♦   n   • ,p -n »*» ca rj .♦ I\J 

i i   i i    i   i   i i   i i   i   i i   i   i 

*4   tirr^fVitT*^   yf\t-*'T»'T*'s,'r',nK..O*O^L^^'^P,-',^N*-*N"'0,r,'^c:j^K'Poh* 

v. «v .f    -v   •,♦•*■* rv r ) »4 n o    -> *4  -4 "J cj ' 
i o If* ^ "> "^ 

.-. T ^ "^ N. -c ^ r> 

■..r» in :/s io L^ i (f\   J*    f^   i^   LT r» i."« to -^ '^ u^   ^  ft  .^ ■.> LT ift m i^ if«   f> ^ LTI IT LO L^ ir u> : .     . 

iiiiiiilliitit»    •<••»•••'•••' 

rt    ft  'i ,ä  r-    ^     ■)    ■*  '-»  ;ft  (-»    ft   -^  ,J>  ■-»    f\   ■"»   .r\    3    r  O  .H  ri  j\  n   .0  '-S   ^  rt 1ft  '-'   m   r3    "N   "3    ft 

^ tr (^ in ^ ^ -^ '^ ^ -^ ^ '^ ^ -"* ^ ^ lfN  .ft ift u> LT» ft ift T» uft T ir»  ft ^ ft  n ^ uft ^ ^ft -.ft 
•   •   •   • •    •   •   • 

120 

■iU.S.Government Printing Offlc«: 1974 - 657-013/92 


